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ELECTRICAL ELEMENTS of POWER 
TRANSMISSION LINES 
By HERBERT B. DWIGHT 


Here is an up-to-date presentation of the main elementary proposi- 
tions and calculations used by power engineers for heavy electrical 
lines transmitting electric power at high voltage. 


1954 188 pp. $4.25 


CIRCUITS and NETWORKS 
By GLENN KOEHLER 


This new text presents the basic principles of some of the circuits and 
networks students will encounter in advanced courses. It covers more 
aspects of circuits and networks than other books in this field because 
it concentrates on circuit analysis and does not go into field theory. 


Ready in January 


ELECTRICAL TRANSIENTS 
By L. A. WARE & G. R. TOWN 


This elementary text presents the physical principles involved in the 
action of electrical circuits under transient conditions and the mathe- 


matical tools required for the analysis of such circuits. 
1954 222 pp. $4.75 


Elements of Mathematics for 
RADIO, TELEVISION and ELECTRONICS 
By B. FISCHER & H. V. JACOBS 


This book provides a complete course in arithmetic, elementary ge- 
ometry, and algebra, including the techniques and skills needed for 
the solution of radio, television and electronics problems. 


1954 569 pp. $5.40 


Basic Theory in 
ELECTRICAL ENGINEERING 


By R. G. KLOEFFLER & E. L. SITZ 


Following a “middle of the road” policy, this new text covers the es- 
sential, basic material in electric and magnetic circuits and in electro- 
statics. Ready Spring 1955 


60 FIFTH AVENUE, NEW YORK 11, N.Y. 


¥ 
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TWO NEW EDITIONS 


Machine Design 
VLADIMIR L. MALEEV AND JAMES B. HARTMAN 


This third edition, which has been entirely rewritten 
for greater clarity, includes new topics of such major im- 
portance as those on the unified screw-thread system; new 
fastening devices; involute splines; new approaches to the 
design of gears; and new materials. 


New sections reflect the use of more-thorough stress 
analysis, and more emphasis has been assigned to dynamic 
stresses and stress concentration, and to the understanding 
of manufacturing processes. 


1954 : 706 Pages $6.50 


Engineering Thermodynamics 


JessE S. DooLITTLE AND ALEXANDER H. ZERBAN 


This book stresses fundamental theory and principles, 
with brief applications to the art of heat-power engineering. 
Relatively few equations are given; emphasis is placed on 
analyzing and solving problems by fundamental principles. 


In this new second edition many sections have been 
rewritten, a new chapter on heat transfer has been added, 
and the problem material has been expanded to the extent 
that the book now contains over 800 problems. 


1954 494 Pages $6.00 


INTERNATIONAL TEXTBOOK COMPANY 


Scranton 9, Pennsylvania 
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%* Three Audio 
line frequency, 400 c and 1000 c 


* Continuous R-F Coverage: 5 kc to 


Wide Ran ge 50 Mc in 8 direct-reading ranges 


Over One Watt 


Ex 
Power Source 


* Low Distortion: 


j j j 3% Over most of r-f range. 

For Audio and Radio Frequencies 
' : : Envelope less than 6% at 60% mod- 
One of the most widely used G-R Oscillators is the pop- ulation and less than 3% at 30% level. 
ular Type 1330-A Bridge Oscillator. It is an ideal power § % Incremental frequency dial indicates 
source for bridge and antenna measurements, and for general Pipe gh of 0.1% per division from 
laboratory use. Its features include exceptionally wide range, * Small Leakage: stray fields about 50,v 

good power output, excellent stability and low distortion. per meter 2 feet from oscillator 


Type 1330-A Bridge Oscillator: $525.00 


Assembly plugs into heavy brass box. 


Double shielded cover, filtered leads Rugged construction is indicated. Note 1” tun- 

and shielding sleeves over the four ing capacitor tie rods and 3%," end-plates. Pre- 

projecting shafts reduce leakage to its loaded ball-bearings are used. Entire assembly 

on %” sub-panel for extra rigidity. Servicing 
® and testing cable provided. 


We sell direct. Prices shown are NET, f.0.b. Cambridge or W. Concord, Mass. 
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Boeing offers graduates 


ENGINEERING 
CAREERS with a future 


When you counsel students, you want 
to guide them toward careers that 
offer opportunities for advancement, 
for varied experience and stability. 
Boeing fulfills all these requirements. 
For no industry approaches this one 
in offering young engineers such a 
wide range of experience, or such 
breadth of application—from pure re- 
search to production design, all going 
on simultaneously. 


STABILITY 

Boeing is in its 36th year. Its Engi- 
neering Division, which has grown 
practically continuously, now numbers 
over 6000, in contrast to a peak of 
3500 at the height of World War II. 
Aircraft development is such an in- 
tegral part of our national life that 
young engineers can enter it with full 
expectation of a rewarding, long-term 
career. While the Boeing Engineering 
Division is large, it is so organized 
that each engineer is an individual 
who stands out in proportion to his 
ability. 


BREADTH OF EXPERIENCE 

Boeing is constantly alert to new tech- 
niques and materials—and approaches 
them without limitations. Extensive 
sub-contracting and major procure- 
ment programs — directed and con- 
trolled by engineers — afford varied 
experience and broad contacts and 
relationships. 


PRODUCTS 

Boeing produces C-97 military trans- 
ports, B-47 six-jet and B-52 eight-jet 
bombers. Through these fighter-fast 
jet bombers, Boeing has acquired an 
unmatched background in designing, 
building and flying multi-jet aircraft. 
It is the first American company to 
announce entry into the jet transport 


field. In addition, Boeing conducts a 
comprehensive guided missile pro- 
gram, research on nuclear-powered 
aircraft, and produces a revolutionary 
gas turbine. 


RESEARCH 

Boeing’s research facilities are unsur- 
passed in the industry. They include 
America’s only privately designed and 
owned trans-sonic wind tunnel, and 
acoustical, hydraulic, pneumatic, 
mechanical, electronics, vibration and 
physical research laboratories. 


OPENINGS 

Openings for graduates at Boeing lie 
in all branches of engineering, for work 
in aircraft designing, development, 
production, research and tooling. Also 
for servo-mechanism and electronics 
designers and analysts, and physicists 
and mathematicians. Boeing engi- 
neers work at engineering. The divi- 
sion is so organized that most draw- 
ings are made by draftsmen. 


LOCATION 

Boeing engineering activity is concen- 
trated at Seattle in the Pacific North- 
west and Wichita in the Midwest. In 
addition to skiing and mountain sports 
near Seattle, both communities offer 
fine fishing, hunting, golf, boating and 
other recreational opportunities. Both 
are fresh, modern cities with fine resi- 
dential and shopping districts, and 
schools of higher learning where en- 
gineers can study for advanced 
degrees. . 


INFORMATION 

If you or any of your students would 
like additional information about en- 
gineering careers at Boeing, write to 
John C. Sanders, Staff Engineer- 
Personnel, Boeing Airplane Company, 
Seattle 14, Washington. ; 
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teach electricity...easily... 


inexpensively 


with 


Complete VISUAL-EXPERIMENT 
equipment with coordinated text 
for Junior High and High School 
instruction in... 


@ Electricity for Beginners 
@ Basic Electricity 

@ Advanced Electricity 

@ Electronic Components 
@ Electronic Circuits 


@ DC-AC Motors and Generators 


Used Successfully by Instructors with No Electrical Experience 


Students learn by see- 

ing or doing... they 

validate electrical 
principles by constructing 
their own operating assem- 
blies. Crow method permits 
students with no mathemati- 
cal background to grasp the 
subject readily. 


Accompanying each 

ELECTRI-KIT is a fully 

illustrated text-man- 
val written in clear non- 
technical language. It organ- 
izes the course for the instruc- 
tor...relieves him of tedious, 
time-consuming preparation 
and planning. 


Equipment is ready 

for use immediately in 

conjunction with your 
present shop or science 
courses. No complicated wir- 
ing or installation problems 
«+. No floor space or floor 
load difficulties. 


All parts are precision 

made and conform to 

highest engineering 
standards. They do the work 
of equipment which, if pur- 
chased separately, would 
cost many times as much, and 
they do it both safely and 
accurately. 


FOR DETAILED BULLETINS ABOUT CROW ELECTRI-KITS WRITE 


CROW ELECTBI°CBALT COBPORATION 


Div. of Universal Scientific Co., Inc. 


BOX 336H, VINCENNES, INDIANA 
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In a career, just as in 
any journey, knowing 
when to make the right 
turn is of utmost importance. 
With 150 years of industrial 
leadership and achievement 
behind it and with a continued 
potential of stability and 
expansion ahead, the uniquely 
integrated du Pont Engineering 
Department offers your 
graduates excellent opportunities 
for individual growth 

and technical advancement. 


Consider seriously these 
vital factors and you will 
recognize the wisdom of 
recommending a turn in the 
direction of du Pont. 


STABILITY—74 plants and 
39 laboratories in 26 states; 
DIVERSITY —1200 du Pont products 

serve industry and the consumer; 
CHALLENGE—association with 
restless pioneering minds—vast 
research programs that have 
developed miracles like nylon, 
“Orlon’’ acrylic fiber, ‘‘Dacron’”’ 
polyester fiber, neoprene 
chemical rubber, plastics; 

ADVANCEMENT—a living du Pont 

tradition that has seen engineers 
attain the majority of top executive 
positions in the company ; 
SECURITY—a company benefits 
program, unique in industry for 
its comprehensive coverage. 
Further information about rewarding careers in du Pont 
may be obtained from our visiting campus representatives 


or from J. B. Moulton 


E. 1. duPont de Nemours & Co., Inc. 


Engineering Department 
Wilmington 98, Delaware 
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and 


RADUATE engineers have far more than a knowledge 

G of their specialized field. They have highly trained 
minds. 
And—though we at General Motors place great and 
justified value on a graduate’s specialized training —we 
are even more impressed with his all-round ability to 
think through a problem—however remote from his own 
special interest. 


Frankly—it’s the graduate who displays this mental 
mobility best, who tends to do best at General Motors. 


Yes—straight thinking, fluid thinking, the capacity for 
increased responsibility are the criteria of success at 
General Motors. 


The degrees we’re most interested in are degrees of 
intelligence and enthusiasm. 


GENERAL MOTORS CORPORATION 
Personnel Staff, Detroit 2, Michigan 
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ASEE CATALOG 
OF 


LEARNING AIDS 


Civil Engineering Electrical Engineering 
Mechanical Engineering Engineering Mechanics 


Mathematics 


Prepared by the ASEE Committee on Teaching Aids. 
Over 5000 teaching aids have been reviewed. The catalog 
lists 290 aids which are rated by the ASEE reviewing com- 
mittees as the best available learning aids for engineering 
education. The catalog summarizes the content of each aid, 
recommends the course for which it is best adapted, gives 
details of physical size, equipment necessary, where it can be 
obtained, cost and other pertinent data. 


This catalog will direct you by the most expeditious route 
to those teaching aids which will add a new dimension to 
your teaching. Send for one today. 


This project was financed by contributions from industry 
to defray the traveling expenses of the reviewing committees 
and to make it possible to carry this on as a continuing proj- 
ect of ASEE. 

Price $1.00 


Send remittance to: 


American Society for Engineering Education 
Northwestern University 
Evanston, Illinois 
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we 


He's using the telephone 


that lends an 


extra hand 


“Sure... I’m looking up the figures right now!l’’ From busy execu- 
tives to clerks, people in business can work more easily and efficiently with 
Beil’s new Distant Talking Telephone. Small white rectangle is the loudspeaker. 


For people who want to keep both hands free when 
they telephone, Bell Laboratories engineers have de- 
vised a new telephone with a sensitive microphone 
in its base. 


To use it, simply press a button. The microphone 
picks up your voice and sends it on its way. Your 
party’s voice comes to you through a small loud- 
speaker. Both of your hands are left free! 


The volume can be adjusted to suit yourself. If 
privacy is needed, simply lift the handset; this shuts 
off the microphone and loudspeaker and you talk as 
on a regular telephone. 


This new development of Bell Telephone Labora- 
tories increases the number of ways your local Bell 
telephone company can serve in businesses and homes. 


Bell Telephone Laboratories 


Improving telephone service for America provides careers for creative men in scientific and technical fields. 


Pencil points to microphone in 
base of new telephone. Left- 
hand button controls volume, 
center one turns set “on” and 
lights up while in use. The third 


is an “off” button. 
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Unexcelled 
Opportunities 


FOR YOUR GRADUATES 


As a leading manufacturer in four great basic industries, a 
builder of scores of types of equipment, a seller of more than 
1600 products—aAllis-Chalmers offers training unmatched in 
scope .. . Opportunities in over 90 different training locations. 


offers gradu- 
ates a chance to explore their 
own aptitudes and inclinations... 
discover by doing, the work they 
like best. 


They can study any one of many 
diverse types of equipment includ- 
ing: power generation, distribution 
and utilization apparatus... min- 
ing or cement-making machinery 
. . . food or chemical processing 
equipment ... atomic energy... 
and general manufacturing. They 


Trainees get classroom, shop and 
field experience . . . have close per- 
sonal contact with top-flight, na- 
tionally recognized experts in their 
proposed line of work. 


can specialize in design, produc- 
tion, sales, research, installation or 
service. 


For details on the Allis-Chalmers 
graduate training course, talk with 
the A-C representative who will be 
visiting your campus. . . contact 
the nearest A-C District Sales Of- 
fice .. . or write, Graduate Train- 
ing Section, Allis-Chalmers, Mil- 
waukee 1, Wisconsin. 


QUICK FACTS 


1. THE COURSE: Established in 1904, 
it’s recognized today as one of the most 
comprehensive, most workable pro- 
grams of its kind. 


2. ITS OPERATION: Covers a maxi- 
mum of 24 months. Counselors help 
trainees plan their courses; are always 
available for personal guidance. 


3. ITS OPTIONS: Trainee selects own 
course. If his interests change, he can 
alter his course. 


4. ITS OBJECTIVES: The program is 
designed to put the right man in the 
right job, to develop men of manage- 
ment potential. of to- 
day's g t are grad 
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IF IT’S 
CHALLENGE 
YOU WANT... 


— challenges and problems forthe 
engineer in the automatic control 
field are unique in their variety and in 
the insight provided into all of the 
industries of today’s modern world. 


The photos you see here symbolize 
a very few of the fields for which 
Honeywell’s several divisions build 
controls. 


These controls are made possible by 
the creative imagination of highly 
trained engineers working with the 
very latest research and test facilities. 


With nine separate divisions located 
throughout the United States and 
with factories in Canada, England and 
Europe, Honeywell offers unlimited 
opportunities in a variety of challeng- 
ing fields. Based on diversification and 
balance between normal industry and 
defense activities, Honeywell will con- 
tinue to grow and expand. 


That is why we are always looking 
for men with ideas and imagination 
and the ambition to grow with us. In 
addition to full time engineering and 
research employment we offer a Co- 
operative Work Study program, a 
Summer Student Work Study pro- 
gram and we sponsor Graduate Fel- 
lowships in a number of leading 
universities. 


Honeywell 


Controls. 


Divisions: Appliance, Aeronautical, 


Commercial, Heating Controls, Heiland, 


Industrial, Marine, Micro Switch, 
Ordnance, Transistor, Valve 


Executive offices: Minneapolis, Minn, 
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iNew McGRAW-HILL Books 
PROCESS ENGINEERING ECONOMICS D 
By HERBERT E. SCHWEYER, University of Florida. McGraw-Hill 
Chemical Engineering Series. In press > v 
A simple, teachable text and reference book for students, practicing engi- Vice I 
neers, and other personnel in the process industries. It explains the prac- Institu 
tical use of cost data in evaluating the economic feasibility of processes, 
based on theoretical economy principles. For practicing engineers, this is Charle 
a source book of ideas for effecting savings in design and operation. For Carneg 
students, it provides a composite coverage of theoretical engineering vitatior 
economy, accounting and finance data, and economic balance in order to the A 
determine the optimum range of operations at lowest cost. State 1 
PRACTICAL PLANT LAYOUT is shay 
By RICHARD MUTHER, Management Engineer, The Vendo Company; this Ju 
formerly of the Massachusetts Institute of Technology. In press hold th 
Here is a how-to-do-it guide to the elements and the specific procedures proved 
of planning sound, practical, plant layouts. The book analyzes the funda- the An 
mentals of the layout problem and shows the eight factors involved, then 
gives clear, complete directions for the practical steps of collecting data, > 01 
planning the layout, and installing it. Detailed examples, case illustra- Annual 
tions, and specific techniques are given to make the book helpful to the dws 
production man without experience as well as to the man with it, and : 
pointers are given on management’s part in achieving good plant layout. ; — 
substan 
COMPRESSED AIR HANDBOOK. New Second Edition of Dr. 
COMPRESSED AIR AND GAS INSTITUTE. 408 pages. $8.00 Session 
A comprehensive and practical guide to compressed air power, giving the port of 
detailed information necessary to its most efficient and economical use in tion of 
a wide variety of industrial applications. Scores of specialists, executives, ticular 
and engineers in this industry, fully describe the use of compressed air aii 
power in operating pneumatic tools, rock drills, and other air-powered xP 
equipment, covering selections of specific types of work, installation, ing edu 
maintenance, economics of use, efficient distribution of compressed air also gin 
power, and of testing equipment. Air compressors of all types are also General 
covered. 
> Ar 
ENGINEERING METALLURGY with th 
By L. F. MONDOLFO, Illinois Institute of Technology, and OTTO search, 
ZMESKAL, University of Florida. In press how to 
A clearly and interestingly written, modern college text for the teaching of edueatic 
metallurgy to engineering students whose primary interest does not lie in research 
the metallurgical field. While detailed descriptions of methods and opera- ay 
tions are given, the emphasis is focused on the theoretical reasons behind consider 
the operations. Thoroughly up-to-date in treatment—including all the with va 
most modern scientific and technical developments in this rapidly-expand- are beir 
ing field. 
tain int 
Send for copies on approval Sclence 
> Th 
McGRAW-HILL BOOK COMPANY, INC. Tania § 
low anc 
330 West 42nd Street - New York 36, N. Y. ung th 


I 


p We have just received word from 
- Vice President Web. Jones at Carnegie 
5 Institute that the Secretary of Defense, 
o Charles Wilson, who is an alumnus of 
r Carnegie Institute, has accepted an in- 
4 vitation to be our banquet speaker at 
” the Annual Meeting at Pennsylvania 
State University. An excellent program 
is shaping up for the Annual Meeting 
™ this June. The ECAC-ECRC will again 
. hold their Joint Dinner, an event which 
6 proved to be one of the highlights of 
- the Annual Meeting last year. 
‘ pm One of the General Sessions at the 
i= Annual Meeting will include a resume 
4 of results of the Humanistic-Social Re- 
t. _ | search Project, which is now making very 
substantial gains under the able direction 
| of Dr. George Gullette. This General 
Session will also present the wind-up re- 
e port of the ASEE Committee on Evalua- 
in tion of Engineering Education, with par- 
s, titular emphasis on looking ahead in 
4 experimentation and trends in engineer- 
n, ing education. President Dougherty will 
ir also give his presidential address at this 
30 General Session. 
> Another General Session will deal 
with the subject of Education for Re- 
xe) search, considering the dual subject of 
how to educate for research and also the 
of educational values which accrue from 
oa research, The Administrative Council is 
id tonsidering a General Session dealing 
he with various successful methods which 
d- are being employed to attract and sus- 
lain interest of high school students in 
sienee and engineering. 


> The local committee at Pennsyl- 
vania State University is fully organized 
= tow and is doing a grand job in plan- 
ung the facilities, recreation, and en- 


tertainment for the Annual Meeting so 
as to make this a memorable event in 
ASEE activities. 


& Two Summer Institutes and two 
Summer Conferences were approved by 
the Executive Board and the General 
Council at their last meeting. One of 
these Summer Institutes will deal with 
the subject of Thermodynamies as seen 
by the physicist, the chemical engineer, 
the chemist, and the mechanical engineer. 
So far, their diverse viewpoints are quite 
irreconciliable in both subject matter 
and methods of approach to the subject. 
It would be helpful if each understood 
the other’s viewpoint. A cross-fertiliza- 
tion of ideas might yield very substantial 
benefits to all. The proposal is to hold 
a closed conference of leading authorities 
on this subject at Purdue University and 
an open conference at Pennsylvania 
State University at about the time of the 
Annual Meeting. 


® A second Summer Institute, which 
is shaping up now, will deal with ad- 
vanced mathematical methods as applied 
to engineering problems. It is hoped 
that this Summer Institute might em- 
phasize the similarities in methods of ap- 
proach in many different fields of engi- 
neering and physics. It would seek out 
ways of achieving greater unity in meth- 
ods of presentation. The specific plans 
for this Summer Institute have not been 
formulated as yet, but we will keep you 
posted. 


w& Two additional conferences are con- 
templated, one dealing with the subject 
of engineering mechanics and the other 
with electricity and magnetism. These 
conferences will bring together leading 
educational authorities in these fields to 
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discuss the correlation of subject matter 
with a view toward getting a better or- 
ganization of material and more efficient 
methods of handling these courses. These 
conferences will then be the basis. of 
papers and discussions at the Annual 
Meeting at Pennsylvania. State Univer- 
sity. 


B® The Catalogue of Learing Aids will 
soon be available—the price $1.00 each. 
It lists almost 300 teaching aids which 
are regarded as the best available for 
teaching purposes. Over 5,000 aids were 
reviewed. Send remittance for your 
copy now—ASEE, Northwestern Uni- 
versity, Evanston, Illinois. 


Bm You can still get copies of the In- 
terim Report of the ASEE Committee 
on Evaluation of Engineering Education 
from ASEE headquarters—price 20¢ 
each, or 12¢ in lots of 100 or more. 
Over 8,000 copies have been sold—this 
report has vaulted into the “best-seller” 
category. 


B® Your Secretary has been invited to 
take the position of President of Worces- 
ter Polytechnic Institute and will be leav- 
ing this post on February 1. It has 


DO YOU KNOW— 


been a grand experience to serve as Se. 
retary of the Society for the past seven 
years and to have had the privilege of 
working with leaders in engineering edb. 
cation throughout the country. Natu. 
rally, it is with a great deal of reluctance 
that I terminate this very pleasant a. 
sociation. I shall always be wholeheart. 
edly interested in the welfare of ASEE 
and I hope to be able to continue to 
assist in some of the major projects of 
the Society. During the past seven year, 
the Society has made some very sub- 
stantial gains and it has stimulated a 
liberal outlook toward engineering edv- 
cation which keeps it responsive to the 
challenges of the advancing times. This 
is a high tribute to the able and a 
thusiastic leadership of your officers ani 
the very effective work of many member 
of the Society. They have been a grani 
group to work with and the Society 
owes them a deep debt of gratitude fa 
their dedicated service. 


B& We will be seeing you at the Ar 
nual Meeting at Pennsylvania State Uni- 
versity on June 20-24. Bring the family 
and plan a real vacation. 
Sincerely yours, 
ARTHUR BRONWELL, Secretary 
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Professional Development of Engineering 
Teachers* 


By N. W. DOUGHERTY 


President of ASEE, Dean of Engineering, The University of Tennessee 


You are fortunate in living in a day 
which is fraught with change and a 
consciousness of change. Teachers do not 
expect to make an outline today which 
vill last for several years; they expect to 
make improvements every time they give 
the course. Their time may be expended 
on their work in an atmosphere of re- 
garch, writing and teaching without hav- 
ing to consider whether science and tech- 
nology will be acceptable to those who 
administer the college or university. 

The battle of science and utility has 
been won; our forebears have placed en- 
gineering teaching on a parity with any 
kind of education. We do not need to 
defend ourselves against educational 
rities, since our type of education has 
general acceptance. Herbert Spencer, 
and a long line of science and engineering 
writers, have placed utility education 
alongside any other type of teaching 
which has survived the changing times. 

One hundred seventeen years ago Em- 
erson,! made a prophesy which has come 
true: 


Our day of dependence, our long apprentice- 
ship to the learning of other lands, draws 
toa close. The millions that are around 
Ws rushing into life cannot always be fed 
ftom the sere remains of foreign harvests. 


Engineering teachers have not only won 
the battle of acceptance into the halls of 


*Presented at the Young Engineering 
Teachers Banquet, Annual Meeting of 
— University of Illinois, June 14, 

1“The American Scholar,’’ Ralph W. 
Emerson. 


the educated, but they have declared their 
independence of any other cultures. 
Delegations from other lands are coming 
to us to learn our methods of applying 
science to industry with such abundant 
harvests. We have developed our own 
method of education, we have produced 
our own literature of engineering, we 
have built our own kind of civilization. 
In our thoughtful moments we will find 
errors; we will make some real changes, 
but the kind of teacher you are destined 
to be is indigenous to our soil. 

We must make college more than a 
place to gather information about earn- 
ing a living. It must be a place where 
the torch of learning is lighted and will 
continue to flame through a whole pro- 
fessional career. It is more important 
to get the spirit of the scholar than to 
learn the multiplication tables or New- 
ton’s laws, though these too are essential. 

Our education is slowly evolving from 
the study of an art and method to a 
study of basic laws and reasons why. 
Engineering and agriculture were the 
first major disciplines to come out boldly 
for utility, and the application of science 
to foods and production; we learn mathe- 
maties and science because they are use- 
ful in making a living. 

The educators of the last century 
looked at our predecessors as if they 
were committing sacrilege when they ele- 
vated technology to a college curriculum. 
Hear this from the beginning of the last 


century : ? 


2‘¢Democratic Education,’’ Benjamin 
Fine. 
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With the study of the Greek and Latin 
languages, sound learning flourishes or de- 
clines. It is now too late for ignorance, 
indolence, eccentricity, or infidelity to dis- 
pute what has been ratified by the seal of 
the ages. . 


Now the seal of the ages has been at- 
tached to the kind of education which we 
foster, though we still have a few small 
voices who would turn us away from the 
task of teaching the things which the 
students need to know. 

When I first prepared this outline I 
was tempted to dwell upon your first five 
years of teaching. I outlined many of 
the problems such as routines and ele- 
mentary work, small compensation and 
the balancing of budgets, the beginnings 
of a family, supplementary income, the 
virtues of extra work and summer em- 
ployment, apparent neglect by superiors, 
hack-work, delay in promotions and that 
advanced degree. I did not have a ready 
solution, except persistence and hard 
work. Then I realized that you knew 
the problems as well as I did, and that 
no useful purpose would be served in 
dwelling upon palliatives. 

For those who ean take an advanced 
degree in their stride, it is a worth while 
achievement; for those who have had to 
extend themselves, it is the top rung of 
their educational careers. They go from 
there as wells which have been pumped 
dry, as springs which have had the pall 
of drought placed upon them. Their 
energy is spent, their ambition is gone, 
henceforth, they must assume the role of 
eritie and pedant. 


Those who take the doctorate in their 


stride think of it as an incident rather 
than a goal. They go on to new prob- 
lems and new methods, always seeming 
fresh and ready for new developments. 


Love for Teaching Essential 


Dean Hazen in his “Letter * to a College 
President” has placed the following 


3 April and May 1954 issues of Electrical 
Engineering. 
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valuation on advanced study: “In a cag 
of a man in his 30’s, or even 40's, % 
are interested to see if he has a doctorate, 
since if he has, it is evidence that he has 
had sufficient scholarly interest to go on 
for graduate work and research. Bu 
the doctorate of itself is neither necessary 
nor sufficient evidence of the quality for 
which we are looking.” 

Of greater importance than advance 
degrees is interest in and love for teach- 
ing. It is more than just a way of 
making a living, or even a desirable «.- 
cupation; it is a dynamie way of engag. 
ing a life work. One of the keys to gooi 
teaching is expressed by William L 
Phelps: 4 


I do not know that I could make entirely 
clear to an outsider the pleasure I hay 
in teaching. ...In my mind, teaching is 
not merely a life-work, a profession, a 
occupation, a struggle: it is a passion. | 
love to teach. I love to teach as a painter 
loves to paint, as a musician loves to play, 
as a singer loves to sing, as a strong ma 
rejoices to run a race. 


If I can help you get enthusiastic abot 
teaching, I will do you a greater servic 
than to tell of the rough places ani 
suggest ways of getting over them. 

In teaching there is no substitute for 
knowledge of the subject, but that is not 
enough. The good teacher has love for 
his work; he has a sense of humor, § 
energetic, has personal charm; he is 4 
director of discussion and not a tyrant; 
he is a teacher of students rather than o 
subject matter. 

There are available many books ati 
magazine articles on the art and scient 
of teaching. It will be worth our whik 
to mention a few and suggest that yu 
enlarge the list by constant study in tle 
field. A number of year ago I acquired 
a copy of “An Open Letter to College 
Teachers,” by Payne and Spieth, whit 
was very helpful. If you have read i 
you will find that many of the ideas! 


+‘‘Teaching in Schools and Colleges,” 
Phelps. 
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have expressed as my own have parallel 
expression in the book. It is a down-to- 
earth analysis of teaching which notes the 
virtues of good teaching and recognizes 
the faults of the poor teacher. Chapter 
VI suggests a study of the methods of 
great teachers and gives some brief notes 
on a few who have been nationally recog- 
nized as being very good. This chapter 
has a special appeal to me because I 
think biographical studies are good in 
science, in engineering and in teaching. 
I suggest a reading of Conant’s little 
book “On Understanding Science,” an 
historical approach, as a sample of the 
method and approach. 

“Teacher in America,” by Jacques Bar- 
mn, is very readable and it gives a rather 
unique approach to the subject of teach- 
ing A sample paragraph will give a 
taste of his method: 


It takes the stubborness of a saint coupled 
with the imagination of a demon for a 
teacher to pursue his art of improvisation 
gracefully, unwearyingly, endlessly. 

Hence young teachers are the best; they 
are the most energetic, most intuitive, and 
least resented. 

Consequently, the whole aim of good teach- 
ing is to turn the young learner, by nature 
a copycat, into an independent, self-propel- 
ling creature, who cannot merely learn but 
study—that is, work as his own boss to the 
limit of his powers. 


Engineering teachers have been prone 
to look down their noses at the works 
from the college of education, and I 
must admit that many of their books 
are not very impressive, yet they are 
specialists in their fields. 

William James was a prophet and 
priest of educational psychology toward 
the end of the last century. His talks 
to teachers are still readable today: 


The genius of the interesting teacher con- 
sists in sympathetic divination of the sort 
of material with which the pupil’s mind is 
likely to be already spontaneously engaged, 
and in the ingenuity which discovers paths 
of connection from that material to the 
matters to be newly learned. 
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Tie the new idea to the old or one which 
has interest to the student, and he will 
grasp the new idea without initial re- 
sistance. You will note that the quotation 
from Barzun suggests that the young 
teacher is the best. There is much good 
evidence to support this view. 


Biographical Approach 


A sample of the biographical approach 
to teaching is given in the sketch of Bliss 
Perry, by Rollo Walter Brown, in The 
Atlantic, June, 1954. In describing his 
work, Mr. Brown says: 


They listened. They passed the word along 
that here was a man with something im- 
portant to say... . He experienced a vast 
and honorable repute, and like any other 
sensitive, intellectually honest human being 
—like William James, for instance—he was 
deeply concerned that the repute be de- 
served. 

They knew that Bliss Perry was a great 
teacher. But as in the case of any other 
great teacher, they found it next to im- 
possible to agree on what made him so. 
... The revelation comes—as far as it 
ever comes—through unanticipated over- 
tones that later seem only evidences of the 
teacher’s good sense; through the attitude 
always maintained by a teacher toward the 
taught; through what he does supplement- 
ary to his teaching; through the restorative 
concerns when he is entirely away from the 
world of the classroom. 

The overtones made it easy enough to feel 
the first purpose of Bliss Perry’s teaching: 
he was an awakener. 


We have all heard a college likened 
to a log, with a student on one end and 
Mark Hopkins on the other. This is a 
remark attributed to President Garfield, 
who was a graduate of Williams College 
when Hopkins was there as president and 
teacher. 


The man Mark Hopkins as he moved slowly 
forward through the elm-shaded street 
seemed to incarnate in his stately massive 
form and wide domed brow all the tradi- 
tions of the old school, preserving its rev- 
erence for God and man, its high sense of 


IRS 
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duty and justice, while he cast out all that 
was narrow and petty and looked out to the 
new vistas of knowledge opening before 
him with wide vision and deep understand- 
ing; holding fast to all that was best in 
the old and opening the way to that vast 
conception of the universe that was just 
beginning to dawn upon the mind of man. 
‘*Biography of Mark Hopkins,’’ 
J. H. Denison. 


While the appearance of the teacher is 
not all important, it helps if the teacher 
looks his role. Professor Church was a 
little man, yet he was looked upon as a 
great man; Mark Hopkins was a big 
man, and his size helped to set him along- 
side the great. 

We have given brief sketches of a few 
great teachers, let us close this part of 
the discussion by mentioning a few things 
which we all know. “All wish to be 
learned, but no one is willing to pay the 
price” was said by Juvenal at the be- 
ginning of the Christian era. It is as 
true today as it was centuries ago. Few 
students have the will and the compelling 
desire to get a real education. Much of 
our time must be spent, as was that of 
Ichabod Crane as “with the appalling 
sound of the birch, he urged some tardy 
loiterer along the flowery path of knowl- 
edge.” We do not use the birch, but we 
are familiar with its equivalent in low 
marks and administrative discipline. 

Much excellent material has been de- 
veloped outside of the college of educa- 
tion. The JouRNAL OF ENGINEERING 
Epvucation is filled with papers describ- 
ing methods of teaching, methods of con- 
ducting laboratories, the objectives of 
certain courses, the place of subject mat- 
ter, and the necessity for enthusiasm. 

Homo sapiens learns in a certain way, 
and there is little profit in trying to teach 
him by other methods. He forgets at a 


certain rate and the teacher is barking 
up a tree when he insists that something 
was learned last year and he cannot take 
time for it today. Many things learned 
last year are forgotten, other things 
learned this year will also be forgotten; 
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the teacher should recognize these facts 
and teach accordingly. 


Good Teachers Rare 


Good teachers are so rare that the 
rumor of one on the campus spreads 
with the speed of gossip. 

There can be no doubt about the fact 
that the key to any program of effective 
instruction is dependent upon the in- 
structor and not on the organization of 
the material, or the sympathy of the ad- 
ministrator, or even the instruction ma- 
terials. Above all the helps, the devices 
and the equipment is the work of the 
teacher himself. 

Personal interest and deep concern 
about the student vastly enlarge the 
horizon and greatly stimulate the effort. 

It is good to mix theory with practical 
experience, by such a mixture both ex- 
perience and theory are motivated. Long 
ago Vitruvius gave this advice: 


Architects who have aimed at acquiring 
manual skill without scholarship have never 
been able to reach a position of authority 
to correspond to their pains, while those who 
relied only upon theories and_ scholarship 
were obviously hunting the shadows, not 
the substance. But those who have a thor- 
ough knowledge of both, like men armed at 
all points, have the sooner attained their 
object and carried authority with them. 


I cannot emphasize too much the desira- 
bility of acquiring some engineering ex- 
perience along with the teaching. My 
best advice is to get such experience dur- 


.ing the summer months, rather than to 


take off several years and enter industry. 
My experience in employing industrial 
workers as teachers has not been too 
promising. Leaven the teaching with en- 
gineering experience rather than leave 
teaching to spend long periods in in- 
dustry. 

To develop a spirit of unity in engi- 
neering and a professional attitude the 
teachers must become professional prac 
titioners as well as educators. This does 
not mean that they must have intense 


indus 
take 
desig) 
tion. 
Pro 
for d 
conte: 
define 
ing t 
distin 
fessio 
neers’ 
ment | 
chara’ 
profe 
tition: 
tive, ¢ 
ship 
thorot 
tions 
the te 
conta; 
class 
cises. 
Tea 
on suc 
engine 
the n 
optior 
the p 
separs 
we 0. 
group 
smalle 
will p 
tion o 
it 
nents 
than t 
first 
oughly 
loW ¢ 
and t] 
will t¢ 


: 5 Re 
Recogr 


these facts 


» that the 
IS spreads 


at the fact 
of effective 
the in- 
nization of 
of the ad- 
uction ma- 
the devices 
ork of the 


Pp concern 
nlarge the 
the effort. 
h practical 
e both ex- 
ted. Long 


acquiring 
have never 
f authority 
e those who 
scholarship 
adows, not 
ave a thor- 
n armed at 
ained their 
th them. 


the desira- 
leering eX- 
hing. My 
rience dur- 
er than to 
r industry. 

industrial 

been too 
ig with en- 
than leave 
ods in in- 


y in engi- 
ttitude the 
onal prae- 

This does 
ve intense 


industrial experience, but rather that they 
take an active part in the movements 
designed to achieve professional recogni- 
tion. 

Professionalism has different meanings 
for different people, depending upon the 
context and their background. I wish to 
define the word for our purposes as mean- 
ing those attitudes and activities which 
distinguish a member of the “learned pro- 
fessions” from the skilled trades. Engi- 
neers’ Council for Professional Develop- 
ment® has listed certain distinguishing 
characteristics of both a profession and a 
professional. Among those for a prac- 
titioner are ethical conduct, a service mo- 
tive, a relation of confidence and member- 
ship in a group. A teacher must be 
thoroughly familiar with all the implica- 
tions of professionalism, since most of 
the teaching in these areas is by contact, 
contagion, and example, rather than by 
cass assignment and laboratory exer- 
cises. 

Teachers must have enlightened ideas 
on such problems as fragmentation of the 
engineering profession. Year after year 
the number of new curricula and new 
options increase; nationally and locally 
the profession is organized into many 
separate groups. We talk about unity; 
we organize for unity, and yet each 
group goes its merry way breaking into 
smaller groups. Unity in the profession 
will probably come after a new genera- 
tion of students has been conditioned for 
it, Should we emphasize the common ele- 
ments in engineering education rather 
than the specialization we might take the 
first step. Teachers must become thor- 
oughly familiar with the vested interests 
now causing slow progress toward unity, 
and then send out their students with a 
will to do something about getting it. 


Recognition 


For many years we have talked about 
recognition. Two wars have focused the 

5Report of Committee on Professional 
Recognition, ECPD, 1945. 
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light of publicity on the profession in 
such a way that all know engineers as 
the key to production and distribution. 
Further recognition is obtained by de- 
fining a professional and separating him 
from the interloper. 

This is done by active participation in 
the technical societies, by support of the 
registration movement, and of course, by 
being an engineer worthy of the title. 
Much has been written about the effects 
of registration. Some of the claims have 
been very sanguine. and some of the 
criticism has been unfounded. We know 
that registration is here to stay; we 
know that thousands of engineers are 
registered in the several states, and we 
further know that to practice the pro- 
fession an engineer must be legally regis- 
tered by his state board. I do not go as 
far as the majority of the National Coun- 
cil about teachers, but I believe it is to 
the great advantage of the young teacher 
to get registered in his own state as soon 
as he is eligible. As court decisions ac- 
cumulate, it becomes obvious that a regis- 
tered professional is in a much different 
legal position from his colleague who is 
not registered. 

I need not mention ethics, service and 
the relation of confidence except to say 
that students admire and imitate their 
teachers. They are very similar, except 
they are a little older, to the youngster 
who was following his dad to the garage. 
A little snow was on the ground, and 
the youngster called “Daddy, I’m com- 
ing.” The father looked back and saw 
that the youngster was stepping in his 
tracks. He realized more than ever that, 
in fact, is what youngsters do. 

Henry Van Dyke, in Little Rivers, 
makes the statement that the last touch 
of beauty is animation. I am convinced 
that the last touch of good teaching is 
enthusiasm and interest in those who are 
taught. Students cannot be treated as 
numbers; they must be treated is indi- 
viduals. John Henry Newman in describ- 
ing a university said: “An alma mater 
is a loving mother, knowing her children 


gi2 PROFESSIONAL DEVELOPMENT OF ENGINEERING TEACHERS 


one by one.” The good teacher must 
know his students one by one, and his 
contact must take the nature of indi- 
vidual rather than group activity. 

As I look at teaching for the next sev- 
eral years I am enthusiastic about the 
prospects. It is probable that the comp- 
ensations will never be competitive with 
industry, but neither will industry be 
able to compete with the satisfactions 
which are available to the interested 
teacher. Engineering teaching will be 
doubly attractive, because of the possi- 
bility of industrial as well as educational 
interests. 

A new age seems to be dawning. It 
is probably the logical development of 
the industrial revolution which has been 
on its way for nearly two centuries, and 
yet each generation during the revolution 
has had the feeling that it was at the 
cross-roads of progress. So is every gen- 
eration; so are we; so will be our suc- 
cessors. In the great movements of 
civilization it may be that the individual 
cannot hinder, yet the record seems to 
show that individuals do add to its ebb 
and flow. 

This quotation from the first paragraph 
of Harrison’s “Atoms in Action,” points 
to a new shore of Newtonian pebbles to 
be picked up by the next or the next 
generation: 


Whether yesterday was sunny or cloudy, a 
June day or a day in December, enough 
energy fell on the earth during that twenty- 
four hours to serve humanity for several 
centuries—enough to keep the world’s fur- 
naces roasting and its refrigerators icy, to 
spin its wheels and refine its ores, and to 
fill for several hundred years every other 
present need for power. The wheels of 
civilization are kept turning by energy; 
and all the energy, whether drawn from a 
gallon of gasoline, a ton of coal, or a 
pound of butter, has come from the sun. 


This statement is obviously dated before 
1945 and does not consider the energy 
of atomic fission. Yet the possibilities of 
capturing the energy of the sun poses a 
problem which some student will solve, 


and it may be that he will come from one 
of my classes or from one of yours. If 
we as teachers can stimulate students to 
search and to find we will multiply ow 
efforts many times. 


The Flight of Human Imagination 


At each annual meeting of ASEE for 
the last several years we have had pro. 
grams which undertook to look into the 
future of atomic fission. Each year new 
progress is reported; each year we real- 
ize the devastating effects of explosive 
use. We then look into a more distant 
future and see wheels turning, ships sail- 
ing, planes flying powered by this new 
energy. We dream of the new methods 
of constructing prime movers, we realize 
with Kettering that the only limit to new 
devices, new methods and new ideas is 
the flight of human imagination. 

The young teacher of this generation 
will have to prepare engineers for next 
year and the next twenty-five years. He 
must grow with them, he must be able to 
inspire them to continue studying until 
the end of their careers. 

If the teacher is enthusiastic about his 
work his students will respond; if he 
believes his work is drudgery his students 
will have the same attitude and no edu- 
cation will result. It is not telling them 
what they need to know; it is helping 
them find out for themselves what they 
need to know. 

As one who has spent many years 01 
the path I have traveled, you may wonder 
whether I would like to travel over the 


trail again. Had I to live it over, | 


would choose about the same life, with a 
little more study and a better husbanding 
of my financial resources, but with no 
major changes. It has been very pleas- 
ant indeed; the friends I have made; the 
books I have read; the classes I have 
taught, all are nostalgic to me. 

You are at the beginning of the broad 
highway; the direction signs glare in 
neon lights, but some of us are like the 
old WPA worker who was also studying 
by class extension. He was poring over 
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his work when the teacher asked him how 
he was getting along: “On a road sign 
I have learned to tell how far, but I 
can’t yet tell where to.” This much we 
know: it will be a lifetime of activity, 
but we are not sure of the direction all 
the way. 

Always there is expectation. The next 
fifty years will be more active than the 
last one hundred, yes maybe, than the 
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‘last thousand. New knowledge may burst 


upon you like an atomic bomb, or it 
may come as it did to Elijah, in the still, 
small voice. Be awake and in tune in 
order that you may hear, whatever its 
tone and language. I can do no better 
than to close with the lines of Matthew 
Arnold: 


Life consists not in getting and holding, 
but in being and becoming. 


In the News 


Architectural and engineering plans 
are nearing completion for the new head- 
quarters building in Washington, D. C., 
of the National Society of Professional 
Engineers. Located in the Northwest 
section of the Capital, the approximately 
$300,000, four-story, granite frame 


building will house the executive and 
administrative offices of the 33,000 mem- 
ber Society. Financing of the new 
headquarters will be handled through 
the sale of building fund participation 
certificates to the membership. 


ANNUAL MEETING 
June 20-24, 1955 


Pennsylvania State University 
State College, Pa. 
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Sons of Martha; In University Halls, In 
Professional Practice, In Community 
Upbuilding, They Serve* 


By W. R. WOOLRICH 


Dean of Engineering, The University of Texas 


About three years ago, the members of 
the American Society of Civil Engineers 
in planning a fitting celebration for the 
centennial of their origin sought out the 
proper officials in Washington and per- 
suaded them to design and distribute a 
commemorative postage stamp that would 
pay fitting tribute to the professional 
engineers of North America. 

The ready response of the Post Office 
Department was commendable but their 
judgment and knowledge of professional 
engineers came up short. As you will 
recall the first stamp issued was to the 
honor and glory of one Casey Jones! 

Now all Americans enjoy the folk lore 
and the legends of the unusually rugged 
individuals who were so unique that they 
highlighted the parade of humanity in 
the growing up of our frontier states, and 
in this group we would pay homage to the 
recounted prowess of railroad engineer- 
man Casey Jones. This does not, how- 
ever, justify an authorized official of a 


great nation in making a selection of this - 


driver of a throbbing locomotive as typi- 
fying the great contributions of the pro- 
fessional engineers of our nation for the 
current century of oustanding construc- 
tive accomplishments. 

There are many millions of the people 
of this land to whom the professional 
engineers of America need to dramatize 


* Paper presented at the Allegheny See- 
tion meeting, ASEE, Pittsburgh, Pa., April 
30, 1954. 


the high calling of professional engineer. 
ing and of the commissioned registered 
engineer, without reducing the acclaim 
and the earned recognition that might 
rightfully belong to the enginemen, the 
surveyors, and the servicemen, these non- 
commissioned tradesmen that undergird 
the engineering profession in no small 
way. 

It does give us reason to ponder, hov- 
ever, whether every technical man who 
has acquired eligibility for professional 
recognition in his state or province should 
not accept the privilege of acquiring a 
commission as a duly registered profes- 
sional engineer in his state. This in 
itself will differentiate him from the non- 
commissioned tradesman within his com- 
munity and commonwealth. 

The Casey Jones commemorative post- 
age stamp episode reveals, moreover, to 
the more than 400,000 professional engi- 
neers of the United States that we have 
done a poor job in defining the profession 
of engineering to an important segment 
of the American people. 

In Rudyard Kipling’s poem, “The Sons 
of Martha,” dedicated to the Canadian 
Professional Engineers, we have a more 
enlightened interpretation of the engineer 
as he is envisioned in verse by that 
genius of adroit humor. 


The Sons of Mary seldom bother 
For they have inherited that good part 
But the Sons of Martha favor their mother 
Of the careful soul and the troubled heart 
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And because she lost her temper once 
And because she was rude to the Lord, 
her guest 
Her Sons must wait upon Mary’s sons 
World without end reprieve or rest. 


Legion are the professional engineers 
of this land who have given true fulfill- 
ment to Kipling’s lines of appreciation. 
From George Washington to the newest 
recruit from our engineering colleges the 
men who have served and developed this 
nation might repeat with true pride that 
last paragraph of that scroll of the En- 
gineer’s Council for Professional Devel- 
opment which reads— 

“To my fellows, I pledge, in the same 
full measure, I ask of them, integrity 
and fair dealing, tolerance and respect, 
and devotion to standards and the dignity 
of our profession, with the consciousness, 
always, that our special expertness car- 
ries with it the obligation to serve hu- 
manity with complete sincerity.” 

If we are to inspire by our ability and 
ardent desire to serve, may it be with 
some equity of emphasis within our 
homes, in the local community with its 
tivie organizations, in the church of our 
choice and for our government as it might 
challenge the best that is within us. In 
these efforts we can serve our profession 
by example and by precept. With the 
writers of the old we can say, “He profits 
nost who serves best.” 


Three Major Factors 


The three major successful factors that 
place engineering as a distinctive profes- 
sion apart from all others are (a) the 
ever recurrent demonstration of the abili- 
ties of its members to create the new, 
(b) the tireless devotion of the men of 
the profession to utilize what has been 
discovered for the betterment and ad- 
vaneement of mankind, and (c) the de- 
termination of the leaders of the profes- 
sion to conserve and preserve with social 
and spiritual integrity the God-given re- 
sources of their homeland not only for 
the present but also for future genera- 
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tions. Briefly then, it is an engineer’s 
mission to create, utilize, and conserve. 

When you examine these three factors, 
they offer an advancing progression of 
opportunities. The “creative” originates 
with the most simple known values, then 
evolves into that which progressively be- 
comes more complex. Each discovery 
just increases the possible permutations 
and combinations of more new inventions. 
It was the creative ability of early engi- 
neers that gave the profession its name. 
Engineur, from which Latin base “engi- 
neer” is derived, means “a genius of 
creative ability.” The engineer’s contri- 
bution in utilization sets him very defi- 
nitely apart from the fundamental 
creative scientists such as the physicist, 
the chemist, or the geologist, in that the 
applications of scientific discovery for 
the usefulness of mankind is the engi- 
neer’s unending pursuit. It is through 
his efforts that the fundamental science 
discoveries of the pure scientists finds an 
outlet and a usefulness in our world of 
industry. 

But it is in conservation that engineer- 
ing moves up into its highest effective- 
ness. The greater the scarcity and im- 
portance of a resource, the more certain 
the public can be, that the engineer, 
either by improved design, or by judici- 
ous substitution will determine economics 
that will extend the life of critical re- 
serves. 

It is of interest also that in his evolu- 
tion, the engineer has risen through three 
distinctive stages of up-grading which we 
might designate as birth, growing up and 
maturity. In his first appearance, or 
birth, in world affairs, he was charged 
to create war machines for the ever- 
recurrent combats for racial survival. 
In this, he was not fulfilling his higher 
mission of creating, utilizing, and con- 
serving, but was called upon to create, 
utilize, and destroy. 

Historically, it is most fascinating to 
watch the cavalcade of these early crea- 
tive mental giants as they broke through 
the crust of their distasteful heritage. 
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They moved into the second stage of their 
development as professional men of con- 
structive ideals and became founders of 
civil life engineering by consecrating 
their talents, services, and genius toward 
useful designs and construction between 
wars. They began with such static crea- 
tions as dams, aqueducts, bridges, and 
canals, then in subsequent generations 
moved up into the dynamics of produc- 
tion machines, steam engines, locomotives, 
and gas power—thence proceeded to 
areonautical flight and to metallurgical 
and chemical processes and are today in 
the front lines trying to direct the energy 
of the atom for a wide range of helpful 
applications. 

In moving through these several ad- 
vancements as civil life engineers, they 
experienced the third evolutionary stage 
of growing up as a profession. The ad- 
vent of this final period has an American 
birthright. Strangely enough, it was 
ushered in by the Continental Congress 
of the United States when these three 
master minds, George Washington, Ben- 
jamin Franklin, and Thomas Jefferson 
set up the procedures and principles 
which guaranteed freedom of thought and 
action to the American people and then 
proceeded to implement a program of 
higher education to insure the conserva- 
tion of our national resources by the 
educational process. 

This third period which nurtured the 
engineering profession to maturity was 
ushered in by the organizing of Universi- 
ties and Colleges for Engineering Educa- 


tion. Note that this was on American | 


soil where freedom of constructive think- 
ing and acting had been guaranteed by 
our national constitution based on demo- 
eratic principles. Here in the United 
States the first university degrees for 
engineers of civil life were earned and 
conferred. 

How well these three great men planned 
and spoke when they described the way 
in which this nation would make democ- 
racy work by setting up a system of 
of higher education that was yet unborn 


but that would be a guarantee and m 
insurance that this nation would thrive 
and endure. 


Freedom To Act and Think 


That the freedom of thought and action 
has produced excellent results is indi. 
cated by a reappraisal of the great in. 
ventions of the past one hundred years 
of the nations of the world. Of the one 
hundred greatest inventions of this pe 
riod, the United. States has more than 
her quota. A surprisingly large number 
of these were brought forth by trans. 
planted Europeans who found the fre. 
dom of our nation a fertile ground in 
which to nurture their ideas. In the 
American quota of the greatest inventor, 
you will find such names as Steinmety, 
Pupin, Baekland, Sirkorsky, and Zwory- 
kin. Each of them has revealed that it 
was the freedom to act and think in this 
country that caused him to transfer his 
affections from a native to a foreign 
home, and each in his turn has made a 
real contribution as great American citi- 
zens. Also during this same one hundred 
years of history, professional engineers 
have revealed their true capacity as met 
of ingenuity whose contributions to peace 
have far exceeded those to war. Every 
succeeding conflict reveals more ané 
more dependence of nations upon engi- 
neering technology. The research s¢: 
entist and the professional engineers are 
in the front lines of national defense o 
all modern nations when their freedom i 
threatened. 

It is ironical that since the dawn o 
history, the engineer in times of wal 
emergencies has carried the burden of de 
fense for his fellow men as the creative 
genius of design, construction, proces 
sing, and in the management of met, 
machines, and materials. Whenever wal 
clouds threaten, their fellow men urgently 
appeal to them to prepare the country 
for its defense but when the conflict 3 
over these same engineers can expect to 
hear criticisms that are  scornfully 
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jerogatory of their war time contribu- 
fons. 

After each of our American wars, the 
professional engineer and applied scien- 
st has ignored these poison darts of 
ingratitude and carried on with even 
eater responsive enthusiasm to rebuild, 
redirect, and conserve the best that can 
ie salvaged from each succeeding con- 
fit. 

This is the profession of which you and 
lare a part. We can be proud of the 
fact that the engineering profession has 
nore to do with the conservation of our 
nation’s resources than any other profes- 
sonal group. May we with equal hu- 
nility recognize that in fulfilling our 
atire obligation in such a role we are 
oly doing a small part of what this 
opportunity offers. 

To be more specific, all of our nation’s 
resources can be divided into three types 
(a) natural, (b) education and equip- 
ment, and (¢) social and religious. It 
isin this higher trinity of our profes- 
sonal relationships that we should be 
nost concerned. 

For several generations, the Christian 
Associations have used as their symbol 
the equilateral triangle with the three 
sides labeled “Spirit-Mind-Body.” May 
we, as professional engineers, look upon 
ou triangle of resource conservation as 
being made up of three types of national 
resources, namely, natural resources-edu- 
cation and equipment—and our social 
ad religious ideals. In this you have 
the picture of our higher trinity of op- 
portunity in conservation. 

We are vitally interested in the con- 
servation of our natural resources which 
inlude materials, energy, and men. 
This represents one side of our triangle. 
Ih periods of abundance, the human 
being becomes most wasteful of these and 
dissipates them with wanton reckless- 
Less, 

As a national example of our material 
vastefulness, it is not too far back for 
wost of us to remember the shameful 
ms-use of our forest resources. Only 
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yesterday, did we become concerned about 
our soils and our phosphate reserves, 
and only today are we tightening up on 
our natural gas reserves. 

In energy reserves, the price of fuel 
had to rise to high levels before we 
could convince ourselves that it was waste- 
ful to let the energy of our rivers go 
to waste. Yet all of the time we recog- 
nized simultaneously that our fuel re- 
sources were depletable and that water 
power energy must for the most part be 
used when it is available for the more we 
use it for power development the less 
damaging by floods it would be on its 
way to the sea. 


Conservation of Men 


In the conservation of men, only the 
free nations have held any high ap- 
preciation of the dignity of man. The 
early examples of dictators creating some 
giant task like the pyramids to keep 
slaves out of mischief, or the Roman 
games to reduce the number of Christian 
believers, or the Crusades to arouse a 
loyalty of restless subjects to certain 
barons or the more recent exhibits, first 
in Germany and now in Russia, of hu- 
man extermination to make the world 
safe for the privileged few—these should 
make us pause in appreciation of the 
Bill of Rights of the United States or 
the Magna Carta of Great Britain. 

As engineers and creative scientists, 
we can point with pride to the National 
engineering societies for the part they 
played in giving the human factors in 
management a front place in their past 
twenty years of endeavor. Both from 
statistics and from personal observation, 
the speaker is convinced that Great Brit- 
ain and western Europe trail far behind 
the United States in their attempts in the 
management of men. 

If we look next to the second leg of 
the resource triangle and recount the 
engineers’ contribution in developing this 
second resource—education and equip- 
ment—we find a close mutual relation- 


if 
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ship. It has been by education that 
engineering arose to maturity as a pro- 
fession and it has been the scientist 
teamed up with the engineer that has 
made the world’s greatest contribution 
in the design of equipment and tools of 
production. 

When we as men and women observe 
that civilization itself had more natural 
resources during the cave man period 
than exist today, yet that in food, rain- 
ment, and shelter the cave dweller 
possessed only the most crude necessities, 
then we can more greatly appreciate this 
evolution of man by his creation of tools 
and his education in the knowledge of 
how to use them. In this evolution, 
appreciation for art, music, and the sci- 
ences are all a part. The engineer’s por- 
tion of this cavaleade of progress has 
been primarily to solve those most diffi- 
cult problems that required scientific 
analysis and inventive development. 

The third log of our triangle—social 
and religious ideals, is probably the re- 
source which engineers have been prone 
to overlook as not belonging in their 
sphere of activity. Thank God engineers 
are today moving into the center of it 
where they belong. 

If this nation would retain its position 
of leadership, more technically trained 
leaders with dynamic courage and un- 
impeachable integrity must accept the 
obligations in the fields of human engi- 
neering, civic righteousness and high 
level statesmanship. 

The reputation of engineering educa- 


tion in North America has been estab-_ 


lished primarily on the productivity 
genius of our American engineering col- 
lege graduates. Europe and Asia recog- 
nize us for this genius in production. A 
large segment of our registered profes- 
sional engineers of the United States and 
Canada belong to the group of graduates 
who have earned their professional status 
by production, operation, construction or 
management. 

The engineering sciences must be ad- 
vanced in most engineering curricula, 
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but this should not be at the expense of 
our accomplishments in industrial engi. 
neering and management. All westen 
Europe and much of Asia are determing 
to try to overtake us in industrial x. 
tivity. We should not reduce our rate 
of advancement in industrial engineering 
but raise the level of what we have in that 
field as well as direct our attention t 


new high levels of accomplishment in}? 


the engineering sciences. 


Greatest Task Ever Given To Mankinj 


Since the dawn of history whenever 
the moral and spiritual fiber of a peopk 
shriveled up, they have been overpowerel 
by their adversaries. At the present 
moment this nation is confronted with 


the greatest task ever given to mankind} * 
The world over we have democracy being 


challenged by a philosophy of con 
munism. The professional engineer ani 
the scientist are and should be right in 
the midst of the present internation 
action. Those who will accept the chal 
lenge with a complete concern and de 
votion to the higher instincts and co- 
victions of their being will come fort 
as greater professional men and citizen 
than civilization has ever yet produce 
and as creative scientists, conservation 
ists and professional engineers, let us no 
forget which of these resources control 
the rises and the falls of our civilizatio. 

It would be well to digress briefly ani 
examine our obligations as engineerig 
teachers to the engineering professio 
and then in turn examine the ways i 
which the professional engineer can wor 
more effectively with the engineeri 
colleges, in a concerted program of r 
source conservation and human better 
ment. 


Much has been said about increasimy ; 
the number of business and humanitie J; 


courses in the curricula of enigneering 
As a Dean of Engineering, I can report 
from experience that a fortnight seldov 
passes that some ardent progressive prt 
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noter does not urge that we add just 
we more course to our already overloaded 
program. Most engineering curricula to- 
ay require as much work for a Bachelors 
Degree in Engineering as is required in 
he same institution for a Master of Arts 
md most of us are aware that each 
ourse in engineering is a more rigorous 
iscipline than those in the Arts degree 

Jans. 
the first responsibility of a College of 
ingineering is to produce graduates who 
an qualify in their own field of speciali- 
ution. You cannot dilute the curricula 
yond certain minimum standards and 
till have a man acceptable to the Regis- 
tation Boards of the states and prov- 
ines of North America. 

The survey made in the State of Penn- 
glvania in 1938 by Dr. Learned gave 
interesting evidence that the product of 
wr engineering colleges is far above the 
werage in cultural attainment. Yet the 
proponents of general education are try- 
ing to make the world believe today that 
smething should be done to save the 
suls of the men who are educated in 
the specialized professions, especially en- 
gineering. 

Recently, a poll was made of the men 
amd women of Chicago who had made the 
greatest contribution to that city by their 
lives of usefulness and preeminent serv- 
ies. When the tabulation was com- 
pleted nearly seventy per cent of those 
vlected were from the professions. 
When you consider that the proportion 
of college graduates in Chicago with a 
liberal Arts College education outnum- 
ver those with a professional school edu- 
ation, it would seem that our general 
education friends need to make a new 
appraisal of their philosophy of life 
preparation. 

The present trend is for the industrial- 
it who employs science and engineer- 
ing graduates to provide a program of 
‘pected reading and self development 
in the areas related to business,-to man- 
ement and to cultural betterment. The 
tent reports from a large segment of 
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American industry to the Committee on 
the Evaluation of Engineering Education 
approved the proposal that universities 
should devote a full measure of any 
available time to improving the level of 
scientific education of their degree candi- 
dates that industry should then take the 
ball from there and give a comple- 
mentary education in business training, 
management and public relations. 

Those of us responsible for teaching 
the rigorous disciplines of engineering 
might gather some solace from the poet’s 
pen when he wrote: 


Good timber does not grow on ease 
The stronger wind, the tougher trees 
By sun and cold, by rain and snows 
In tree or man, good timber grows. 


Personally, I have full confidence in 
the professional engineer as a prod- 
uct of our American engineering colleges 
being ready to take his place in the 
complex life of our nation. 

The urgency of the hour does demand 
that each of us must take our share of 
responsibility to be complete professional 
engineers and assume our full obligations 
in conserving not only our “natural re- 
sources” or our “natural resources and 
tools and equipment”—but we must go 
all of the way and claim our place in 
the civic, and cultural and the religious 
activities of our community, our state and 
our nation. 

And let us not overlook the fact that 
the financial capital of the world has 
moved to the American continent and 
that this has happened within the two 
past decades. This also in turn places 
increased obligation upon our interna- 
tional stewardship of wealth. 

Our natural resources might deplete a 
small percentage of the total from year 
to year but such depletion, except in case 
of all out war, will happen very slowly. 
Our education and equipment will gen- 
erally be an advancing resource, but our 
social and religious philosophy is a less 
predictable variable and let us re-empha- 
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size again it constitutes the controlling 
force in this resource trinity. 


Blue Print For Advancement 


In closing may I bring this talk down 
from the general to the specific. As a 
blue print for the advancement of the 
professional engineer for the decade im- 
mediately ahead might not our educa- 
tional program include a cooperative as- 
sumption of responsibilities on the part 
of each of us. Such cooperation should 
include both educators and practicing en- 
gineers as presented herewith: 


As individual teachers in the classroom 
that we will: 


1. Ineuleate high regard for safety, 
ethies, and public and community service 
and responsibility in every major engi- 
neering course. 

2. Give increased emphasis to creative 
thinking in each engineering course and 
encourage men of creative ability to at- 
tempt the unusual. 

3. Encourage the man with a high level 
of engineering ability to carry on through 
the Master’s degree. 

4. Give encouragement to the geniuses 
among us to move to the Doctor of Phi- 
losophy degree. These would usually be 
the proven men with an Army General 
classification score of 130 or above. 

5. Participate whole heartedly in the 
community and professional life of which 
we are a part. 


As administrators in engineering colleges: 


1. Aim towards an up grading of the 
quality of students pursuing engineering 
in order that we may more certainly 
justify full professional recognition of 
engineers among the profession. 

2. Maintain a high level of the engi- 
neering sciences and mathematics as a 
core to all engineering programs. 

3. Extend the recruiting efforts to the 
rural high schools where the percentage 
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entering college is usually low. Thi 
may provide a net increase of 10 pe. 


gould € 
ieper 1 


cent of graduating engineers of high] siritual 


quality and ability. 

4. Develop more short term advaneaj 
engineering courses of graduate level t) 
enable men of the profession to acquire 
knowledge of the new advances in engi- 
neering science and technology to keep 
abreast of the more recent graduates, 

5. Eneourage all engineering teaches 
to quality for registration in their r. 
spective states. 

6. Encourage every engineering teache 
to engage in current engineering practic 
during his spare or summer vacation pe. 
riods so long as it does not interfere with 
his teaching obligations and also that he 
conform to salary schedules equal to or 
above those recommended by the profes. 
sion. 


As practicing engineers in the profession: 


1. Maintain an alert guardianship ¢ 
the profession against an enforcel level 
ing of the individual by engulfing gradi 
ate engineers in unionism. 

2. Encourage more employers to im 
prove the spread of salaries to show: 
full recognition of years of competer 
high level service. 

3. Expand the current trend of e- 
ploying companies to give further edi- 
cation in management, in sales and 
cultural reading assignments to supple 
ment the technical and scientific educ- 
tion of the college. 

4. In each state press for a fair pr 
portion of engineers and industrialists « 
the College and University Boards. 

5. Improve the necessary proceduré 
to afford greater recognition of eng: 
neers in public and national life. 

6. Encourage the registered enginees 
of North America to campaign for a lev! 
of engineering teachers’ salaries in ead 
state and province equitably adjusted ti 
comparative levels with law and med: 
cine. 

Nationally our march of progres, 
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jold envision an America growing 
ieper in its scientific, cultural and 
girtual foundations, fully capable of 
irecting the distribution of our financial 
ysources through a personnel well edu- 
ated in the principles of science and 
agneering from the basic fundamentals 
» their various applications. These sci- 
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entific principles should be effectively ap- 
plied to the management of men, the de- 
velopment of power, the utilization of 
materials, the transportation of man and 
the distribution of his goods for the bene- 
fit of the human race. I predict that as 
true “Sons of Martha” we will meet this 
challenge. 


Experiments Invited for Taylor Memorial Laboratory Physics 


The American Association of Physics 
Iachers is undertaking the production 
ifa book of Advanced Undergraduate 
fxperiments in Physics, as a memorial 
the late Lloyd William Taylor. The 
uterial is being supplied by the teachers 
a such laboratory courses; some one 
imdred physicists have contributed ex- 
priments and suggestions. In spite of 
this fine response, there may be many 
ither interesting and illuminating experi- 
uents yet to be contributed, and these 
aperiments also should be included in 
his book, to give them wider circulation 
ud thereby to enrich the instruction in 
physics courses. Every effort 
sbeing made to obtain them. 

Although the primary responsibility 
ior this book belongs to A.A.P.T. mem- 
ws, contributions are cordially invited 
im all physicists and from colleagues 
in other sciences, outside the United 
States as well as inside. All fields of 
thysies are represented. Informally 
mitten notes, or laboratory instructions 


as used by students, are quite satisfac- 
tory, since the editors must pull all ma- 
terial into publishable form. To be of 
use these experiments must reach the 
editors not later than March 1, 1955. 
They may be sent to T. B. Brown, The 
George Washington University, Wash- 
ington, D. C., or to the appropriate 
editor. Sections and editors are—Me- 
chanics: R. H. Bacon, 405 Bedford Road, 
Pleasantville, N. Y. Heat: R. L. Weber, 
Pennsylvania State University, State 
College, Pa. Acoustics: L. R. Weber, 
Colorado State College, Fort Collins, 
Colo. Electricity and Magnetism, Elec- 
tronics: M. C. Harrington, Drew Univer- 
sity, Madison, N. J. Optics: H. A. Nye, 
Cornell University Aeronautical Labora- 
tory, Buffalo, N. Y. Atomic Physics 
and Spectra: S. C. Brown, Massachusetts 
Institute of Technology, Cambridge, 
Mass. Radioactivity and Nuclear Phys- 
ics: R. R. Palmer, Beloit College, Beloit, 
Wis. 


: 


Opportunity Unlimited—Some Observations 
About Tomorrow 


By HOWARD E. FRITZ 


Vice President in Charge of Research, B. F. Goodrich Company 


In a final Doctor’s oral examination, I 
was asked why I had returned to school 
to acquire the Doctor’s Degree. I an- 
swered, “To insure a larger income,” and 
promptly flunked. I was told later that 
the proper answer was, “To broaden my 
horizon.” I was talking about a different 
horizon. Mine was the financial, their’s 
the great blue yonder. I finally came to 
the conclusion that the more arguments 
won, the fewer friends there were, so I 
lost this one and passed the exam later. 
That is a pretty good lesson in psychology 
for all, because by losing one battle, we 
do not necessarily lose the war. 

Later, it was brought forcefully to 
mind that there is a small minority of 
people who work diligently without re- 
gard for the needs of humanity or ulti- 
mate financial rewards. These people are 
usually termed Fundamental Scientists 
who dig into nature’s crust for more 
information and knowledge relative to 
the natural laws, the Researchers. They 
are really your partners, for they very 
often push back the veil of ignorance a 
little farther and a whole new world 
stands before them and their partners, 
the Applied Scientists. You fellows fit 
into this last group, for your job will be 
to search for things pertaining to human 
needs. You will take the basic informa- 
tion and really go places with it. 

Philosophers of an earlier day would 
be astounded to see that it has been 
business people, not the social reformers 
who have condemned and destroyed the 
status quo. This is not to deny that 
scientific discovery is the raw material 


of our advances, yet science alone, in. 
vention alone, could not have accom 
plished all this. It had to be brought 
down from the clouds to join the service 
of men and women through industrial 
development. If we are to continue ow 
rate of progress, we are going to nee 
lots of bright, young people coming into 
business for the years hence. 

Research without interest from the ap- 
plied people is pretty drab. There is w 
stimulus to a researcher as valuable ani 


inspiring as an expression of interes. 


from the commercial divisions. 

Think of the marvelous machina, 
processes and products and, as a matte 
of fact, civilizations, created through tle 
application of the fundamental laws. 

We are standing at the limitless fro 
tiers of thinking: power, electronic, 
chemistry, metallurgy and engineering—- 
all these sciences that are giving us the 
power and ability to dig into the crust 
of nature and wrest her secrets from 
her. Research is the challenge of the 
times; science is the new competitive 
weapon. 
answer to providing more jobs and better 
things. 

The future of our civilization depent 
upon the ability of our engineers ani 
scientists to disseminate information rep- 
resenting the true technological facts 
thus promoting a better understanding d 
the role and the place of science aml 
technology in our national life. It coull 
be that some of us may live to see tl 
day when a nation’s true wealth will 
measured in terms of its men and womel 
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f science rather than in terms of its 
utural resources. 

May I caution you that this world is 
wt filled with nice people. It is a fact 
tat as many people go to a contest to 
w the champion get knocked out as to 
ehim win. Bob Fitzsimmons, the one- 
ime heavy-weight champion of the world, 
ns heard to say: “There are only two 
iinds of people on earth—Fighters and 
\uitters.” There may be something to 
fat remark when analyzed basically: 
Those who won’t be beaten no matter 
that the obstacle, and those whose life is 
we series of hard luck episodes after 
other. One gains more experience and 
wage out of a good whipping from a 
dampion than he does in any victories 
wer mediocre opposition. This is just 
uother way of saying that your early 
filures should be considered in the light 
if valuable assets for future undertak- 
igs. But if you permit past mistakes 
md failures to fill you with fear, a 
midge against the world and loss of 
wnfidence and initiative, you will surely 
trike out the next time the chips are 
down. 

You could get yourself into the same 
fame of mind as the cannibal who, just 
iter the jungle party dinner said, “I 
xt so fed up with people sometimes.” 


Research is Both Constructive 
and Destructive Force 


To better assess the tomorrows, let us 
ivell a bit on past accomplishments. 

It does not require much study or 
avestigation to find that research is the 
geatest constructive as well as the most 
iestructive force that mankind possesses 
ud controls, bar nothing. 

This destructive force is very real. 
There is no force which can be as deadly 
an established business as industrial 
tsearch. No war, no panic, no bank 
ftilure can so completely and irrevocably 
itstroy a business as a new and better 
product in the hands of a competitor. 
The history of modern business is 
wcked with instances where a well-estab- 
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lished, well-managed, conservative busi- 
ness has gone into bankruptcy or disas- 
trous reorganization because a competitor 
has entered the market with a new or 
better product. Here are a few cases in 
point: 


“In 1850 there were over 2500 miles 
of canals completed or under construe- 
tion in the United States. Nearly a 
thousand additional miles were projected 

. over 150 million dollars had already 
been invested in this business. In terms 
of national wealth, this presented a pro- 
portionate investment equal to an ex- 
penditure of approximately seven to eight 
billion dollars at the present time... . 

“In spite of all arguments in 1860 the 
canal was dying. ... The total loss to 
the states was over a quarter of a billion 
dollars. . . . The indirect loss was surely 
much greater as the default of the canal 
bonds was one of the causes of the Panic 
of 1856. 

The railroads came and prospered, and 
in 1910 the railroad executives said, 
“Now we have a prefectly safe business. 
No outside competition can touch us; all 
we have to do is to sell more bonds, 
build more railroads, collect more profits. 
There can be no competition to a rail- 
road except another railroad; The ex- 
perience of the canals proved that... . 

“Now, of course, in 1910 our railroad 
executive was aware that some ‘crackpot’ 
mechanic, out in the Middlewest, had 
invented a gadget called the automobile. 
Being a sporting fellow, and interested 
in all things mechanical, our railroad ex- 
ecutive owned one himself. Occasionally 
he even attempted to drive down town 
with it on a Sunday afternoon when he 
had lots of time, that is, if the weather 
was favorable. But to imagine that these 
monstrosities would ever compete with 
the pullman car was as absurd as that 
fool report that two bicycle repairmen 
out in Dayton had learned how to fly. 


, “In 1910 the market value of the stock 
of all-American Railroads was 8.3 bil- 
lions and the value of the bonds about 
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12.0 billions—20.3 billions total.... 
Yet in 1940. ... The market value of 
the railroad bonds was less than 8 bil- 
lions, and our railroad executive... . 
Could have bought on the open market 
the complete stock ownership of the 
American Railroads for 2.2 billions of 
dollars.” 10.2 billions. Technological 
loss approximately 10 billions. 

The technological loss is directly 
chargeable to the research laboratory, or 
more fairly, to the management which 
failed to insure against this loss. 

The railroad and canal industries are 
not isolated cases. There is hardly an 
industry which does not afford illustra- 
tions of the destructive power of re- 
search. The cotton industry, for ex- 
ample, where synthetic fibers (rayons, 
nylon, ete.) are to a large extent charge- 
able with the economic loss represented 
by the distress of the cotton industry; 
the whale-oil industry replaced by coal 
oil, replaced by gas lighting, replaced 
by incandescent lights, replaced by 
fluorescent lighting. The old solid truck 
tire is gone, replaced by heavy-duty 
pneumatics; water-dispersible paints are 
here to stay; fast-drying lacquers lowered 
the cost of automobile finishes—all rep- 
resenting a loss to someone. Signs on 
the present horizon—Television Vs. The 
Movies. 

This is the law of research: “Every 
new product produces wealth greater 
than it destroys.” For the human need 
or desire which made it possible for the 


new to displace the old gives to the new- 


a greater market than the old ever en- 
joyed. 

Let us always remember that there is 
nothing so perishable as an established 
product, and that stupidity and pessi- 
mism are no defense against the impact 
of a new idea. 

The frontiersmen who settled this, your 
country, risked their lives in the winning 
of it from the untamed forces of the 
wilderness. You and I are the frontiers- 
people of today and the frontier of 
today is just as ruthless, but different 


in that the big advances are to be made 
through the frontiers of thinking. Om 
country was founded by men and women 
who turned their backs on the past and 
placed their faith in tomorrow. Ou 
industrial strength today is the result 
of that faith which has existed through- 
out the years in plowing back portions of 
today’s earnings in order to insure to- 
morrow’s opportunity. 

New pursuits always involve new 
risks. New ventures are full of uneer. 
tainty, but the American process has 
always been to face boldly the risk and 
uncertainty and to direct a course 
though freedom to prosperity. Remen- 
ber, you cannot steal second base and 
keep your foot on first base. F2e men, 
given opportunity, make their own se- 
curity, for as long as they are free the 
game is worth the candle and they can 
afford to try and try again until they 
succeed. 

Here, then, in science and research is 
insurance for all of us, insurance not 
only good for now—it is good for all 
time, because the free and fertile mind, 
through research and _ development, 
creates more employment, more security, 
and higher standards than any know 
process. 

This is the only kind of insurance that 
will sustain us as free people and per- 
petuate the process of liberty in the 
great competitive race for survival 
among nations. 


Today’s Frontiers of Thinking 


What are today’s frontiers of think- 
ing? Here are some of them: 


(a) Artificial rain-making—Not sure 
about validity of making rain, but arti 
ficial snow-making sure. The great 
snowfall in California in 1951 was 4 
seeded storm. A great boon to irrigt 
tion where run-off water is involved. 

(b) Utilization of solar energy. This 
must be done. We have only 300 year 
to go before we are out of all kinds of 
fuel presently commercial. Energy from 
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the sun is about equivalent to 1 Hp per 
quare yard. The sun’s rays shining on 
a single square mile of earth’s surface 
have energy equivalent to that of one 
atom bomb of. the type exploded at 
Hiroshima and Nagasaki. 

(ce) Guided missiles and rockets. They 
are here today to stay and are already 
staggering us with problems for new 
and better materials for the speeds and 
temperatures which will prevail in their 
se. 
(d) Electronics and the electron. We 
ae in the midst of a push-button and 
dectronic era. The electron which is a 
mit of bouncing, darting electricity, 
which man is able to control, has wrought 
spectacular changes in the everyday life 
of everybody. It makes possible indi- 
vidual two-way radio systems, has sharp- 
med our five senses, given us television 
and the electric eye. Science is on the 
march, This is only an index of what 
is to come. 

(e) Viracides—One of our own prod- 
wuts, beta-propiolactone, shows great 
promise as a viracide; could be that we 
shall help solve the problem of the com- 
mon cold and influenza. Looks very 
good. 

(f) Titanium—A light, tough and cor- 
rosion-resisting metal. One ingot of 
titanium at $7.50 per pound costs more 
than a cadillac automobile. Sheets and 
strips of the silvery gray metal are sell- 
ing for $30,000 per ton. Yet industry is 
begging for more of it. 

(g) Atomic energy—The splitting of 
he atoms of uranium 235 has been used 
0 convert the abundant uranium 238 to 
plutonium for chain reactions, but the 
mount of fissionable material produced 
(plutonium) has always been less than 
that used and the primary uranium 235 
vas therefore eventually used up. The 
‘onclusion in our time of breeding ex- 
berments would make it possible to pro- 
iuee from fertile materials more fuel 

is used. Thus, natural uranium 
vould become, in effect, additional sources 
if fuel for the nuclear reactor. 
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Just this past week at a meeting of 
the national conference board in New 
York, it was announced that the breeder 
reactor was now an assured fact. This 
great discovery will now provide society 
with additional sources of energy, twenty 
times that of our known oil and coal re- 
serves, 

The use of radioactive isotopes poses 
two very serious problems to those who 
may be privileged to work with them: 

1) The fear that they may become 
sterile. 

2) The worry that they will not become 
sterile. 

(h) The hydrogen or “Hell” bomb. 
No peace-time use has as yet been con- 
ceived for this development. In any 
event it has far-reaching implications as 
regards the social problems of nations. 

However, if science and research can 
devise methods of controlling this thermo- 
nuclear reaction, the fuel and energy re- 
quirements of man can be satisfied for 
many, many centuries. 

(i) Space travel and the earth satellite 
—Collier’s issues for March and October, 
1952. The amazing thing here is that 
these things relative to space travel are 
in the ecards and fully feasible. The 
comic books of 16 to 20 years ago have 
hit the jackpot. 

Not long ago, a young test pilot named 
William Bridgeman made history. In a 
needle-nosed 40-foot long rocket-powered 
plane, he reached the incredible altitude 
of 79,494 feet (about 15 miles) above the 
earth’s surface while traveling at twice 
the speed of sound—1238 miles per hour. 
I am proud to tell you that it is my 
privilege to know this young man well. 
We have exchanged views on many sub- 
jects together. 

Bill Bridgeman at that time had flown 
higher and faster than any human. At 
an altitude of 79,494 feet, for all prac- 
tical purposes, 96% of the earth’s atmos- 
phere was below him. He had actually 
reached the borders of space. The flight 
though it lasted only a few minutes, 
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marked one more advance in man’s prog- 
ress toward conquering space. 

As a result of this flight, another ex- 
perimental plane capable of reaching an 
altitude of 200,000 feet (about 37 miles) 
and with a speed of 1800 miles per hour 
is being built, according to a recent an- 
nouncement. 

Many lives will be sacrificed in this 
effort, just as for the steam engine, elec- 
tric motor, the railroads and airplane. 

The subject of space travel has been 
termed “Crossing the Last Frontier.” 
With this I disagree, because before we 
get out of this great problem, we will 
find ourselves in another still more. dif- 
ficult one. I am only saying there is 
no last frontier. 

Our engineers and scientists feel that 
they know how to build and operate a 
station in space that would circle the 
earth at a speed of 4.4 miles per second, 
15,840 miles per hour, around the earth 
once every two hours, and 1075 miles up. 
The job would take 10 years and cost 
twice as much as the atom bomb ($4,000,- 
000,000). The peculiar feature of this 
undertaking is that it would not use 
atomic energy in the project. At an 
altitude of 1075 miles, outside the influ- 
ence of earth’s gravity, everything would 
be weightless including men and women 
(a brand new reducing formula) so 
everything would float in space. There is 
no air to provide oxygen or carry sound. 
All people would work in pressurized 
space suits, provided with small rocket 
motors, and have a safety line secured to 
the space station. Fantastic, but a po- 
tential reality. 

Thirty years ago all of these things 
were given little or no place in our think- 
ing. Today some of them constitute a 
highly desirable volume of sales and 
profit. Yesterday’s products of research 
and development. Perhaps I have left 
you in a state of confusion, but I am no 
more guilty than the professor who had 
taken his students all through the texts 
in their four-year medical course. At 


graduation time he called them together 
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and said, “Now that you have finished 
your course, I want to tell you one thing 
more. Half of all I have taught is wrong, 
but the trouble is I don’t know whic 
half.” 

This is probably true of most of the 
“knowledge” that we accumulate in the 
course of our formal aducation. From 
thereon, our true education begins—To 
unlearn the wrong half. 


Challenges of Tomorrow Are Staggering 
The people who make this economy 


tick, as I have said before, are our scien} * 


tists—Your Partners—and we all ar 
proud of them and their accomplishments. 
Many times in history you and they to 
gether have materially lessened the bur 
dens of mankind, helped create a ney 
and better civilization and contributed to 
the dignity and well-being of this great 
country. 

Recent studies indicate that the totd 
population of the United States by 19H 
would be 174 million people, an increas 
of about 15 per cent from 1950. This 
population increase will be mainly an ai- 
dition to the consuming group rather tha 
to the producing group. Those at work 
will be faced with the task of supporti 
a much larger number of people than i 
any previous period in our history. 

But in achieving more productivity, 
every American worker must be piv 
vided with more effective tools. These 
tools will cost an enormous amount ¢ 
money—$200 billion worth. Compare 
this with the $71 billion spent for nev 
plants and equipment in the 1920's, 
with the $110 billion invested by induw- 
try in the 1940’s when this country built 
an undreamed of productive capacity for 
war and peace. 

An increase in population is not nec 
sarily a stimulant to business. Today, 
more people in India and China might 
simply lead to more starvation. 

But the situation in the United State 
is quite different. With our competitir 
economy, our abundant natural resourcé, 
our technical facilities, and our substar 
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tial “know-how” for producing goods and 
grvices, increases in population can ex- 
et a stimulating effect on business. 
These are some of the new and limitless 
horizons. 

The challenges of tomorrow are stag- 
gring. The cloak of complacency, if 
my, must be discarded. Ingenuity, re- 
sureefulness and persistence must be our 
watch words. 

To survive, grow and prosper, we must 
recognize and dispose of these responsi- 
bilities : 

1. If we expect to better our situation 
in the future, let alone feeding, financing 
ad rebuilding the rest of the world, we 
must contribute the necessary new and 
better things to keep every mill, every 
mine and every farm turning out useful 
and needed products. Because products, 
not dollars, are wealth. 

2, The new things to come have been 
splashed across the pages of newspapers 
and magazines and broadeast over radio 
ad TV, dangerous and exaggerated to 
be sure, but many of them are here now 
ad there are many more over the hori- 
mn. We must have our just share of 
these innovations and we will only get 


The Institute of Statistics at North 
Carolina State College is sponsoring a 
tine day intensive training program in 
Statistical Methods for Research Workers 
i Industry and the Physical Sciences 
tarting January 22, 1955 and running 
daily (including Sundays) through Janu- 
try 30, 1955, The course is designed to 
make available to research workers in 
industry and the physical sciences the 
lew and powerful statistical techniques 
if data analysis and experimental design. 
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them by an all-out team effort of co- 
operation and determination. 

They could be fabulous. 

3. If there is any one thing we must 
reckon with it is the fact that we will be 
in a constant state of constructive change. 
The American people have gotten into 
the habit of expecting more for less and 
in the end they always get it. If we are 
prepared for and tolerant to the changes 
that must come to our products and 
processes, we will meet these challenges 
head on and emerge with a whole skin. 

4. Cracking the crust of nature for 
new knowledge and new ideas is a dif- 
ficult, tedious and discouraging process. 
But if we can continue to have your sup- 
port and encouragement, progress will 
be made, and, as I see it, the future will 
be a good place in which to live. 

To me the most satisfying reward in 
this life is the joy of accomplishment, 
and accomplishment can best be attained 
through the efforts of a great, well—in- 
tegrated society—all of us together. 

Let us pledge ourselves here and now 
to keep the fires of creative research burn- 
ing and the wheel of prosperity and 
plenty spinning in our time. 


In the News 


Guest lecturers will include W. J. 
Youden, Statistical Engineering Labora- 
tory, National Bureau of Standards; Carl 
A. Bennett, Hanford Works, General 
Electric Company; and Cuthbert Daniel, 
Statistical Consultant, New York City. 

A registration fee of $100.00 will be 
charged and enrollment will be limited 
to the first fifty qualified applicants. For 
further information write to Institute of 
Statistics, North Carolina State College, 
Box 5457, Raleigh, North Carolina. 


The Importance of Dependable Approximation 


Methods in Nuclear Engineering * 


By CHARLES F. BONILLA 


Professor of Chemical Engineering, Columbia University 


It is now evident that continued prog- 
ress towards economical nuclear power 
will require many new concepts, vari- 
ations, and improvements in reactors, 
along with the painstaking computations 
necessary to check that no part is over- 
heated nor overstressed. Although 
physicists and mathematicians have done 
much of such work to date, as their inter- 
est passes on and as more engineers be- 
come familiar with the field, the burden 
of these designs and consequently the ad- 
vancement of nuclear power falls more 
heavily on the engineers’ shoulders. 

Rough data and approximate methods 
are characteristic of the field at present, 
as witness the uncertainty in many nu- 
clear cross-section values, the one-group 
neutron diffusion theory, and the unreli- 
ability of most shielding and thermal 
stress calculations. However, these in- 
stances are approximations which had to 
be obtained so that design could go on. 

The young engineer entering this field 
will soon learn and appreciate these speci- 
fic procedures, but in general he is not 
taught to use nor, in particular, to origi- 
nate approximate methods on account of 
the emphasis on precision and elegance 
in our mathematics, physical science, and 
engineering courses. I therefore wish to 
emphasize that approximation methods 
should be duly included wherever ap- 


* Presented at the Preliminary Conference, 
Summer Institute on Nuclear Science in Engi- 
neering Education, Columbia University, 
April 24, 1954. Contribution No. 47 from 
the Chemical Engineering Laboratories, En- 
gineering Center, Columbia University. 
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propriate in the courses in engineering 
curricula, and certainly for engineer 
going into the nuclear field. Thes 
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Fic. 1. Coolant flow through metal 
with heat generation. 
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IMPORTANCE OF DEPENDABLE APPROXIMATION METHODS 


methods include, in general, graphical 
gnd numerical integration of differential 
equations, and in particular incremental 
gad relaxation methods for the solution 
of steady and unsteady state problems in 
fuid flow, heat transfer, neutron diffu- 
sion, gamma ray generation and absorp- 
tion, stress and strain computation, etc. 
An exhaustive list of such methods will 
not be provided here—a word to the wise 
is sufficient, as each teacher is well able 
to dig out and present such methods if he 
ismade aware of their practical import- 
ance. Instead, an example in which 
such a method proved valuable in reactor 
design will be outlined. 


Example 


Assume a channel filled with liquid 
metal coolant in a nuclear reactor at 
temperature = 0. At time @ = 0 cool- 
ant flow at ¢ = 0 is suddenly started and 
the surrounding metal begins simultane- 
ously to generate heat at constant rate H 
per unit length. It is desired to find the 
temperature history along the channel, 
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any distance z along the channel from 
the inlet the temperature in the liquid 
metal coolant and cooled solid metal is 
uniform at ¢. The situation is as shown 
in Fig.1. The heat capacity of the solid 
per unit length may be designated m, and 
of the coolant m., and the coolant average 
linear velocity a. 

When flow starts up it will take some 
time (call it @:) for the coolant that was 
not initially in the channel to first reach 
any position x. Evidently 


6, = 2/4. (1) 


Before time 4; all of the coolant to pass x 
was in the reactor (and thus being heated) 
all the time since @= 0. After 0; the 
coolant passing x was not in the reactor 
(and being heated) all of the time since 
6=0. Thus a change in slope of ¢ vs. 8 
seems reasonable when @; is reached at 
any location. 
Before 0; a heat balance yields 


HO = (m, + m.,)t. (2) 


At infinite time a steady state will have 
been reached such that 


for stress calculations. L/D is large and 
for simplicity it may be assumed that at Hz = timed. (3) 
/ 
/ 
/7 
t 
| 
| 
HO=(m,+m,)t (Eqn. 2) 
(Eqn.!) 
| 
0 L 
0 8 


Fie. 2. Temperature variation with time at position 2. 
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TABLE I 
CALCULATIONS FOR Reactor START-UP 
Oo} 2 2 3 4 5 6 7 8 9 10 11 12 a Os 
0j}0] 0 0 0 0 0 0 0 
‘ 1/0/20 |20 20 20 20 20 20 
2/0/30 | 40 40 40 40 40 40 
3/0/35 |55 60 60 60 60 60 
410] 37.5 | 65 77.5 | 80 80 80 80 
5 |0 | 38.75] 71.25] 91.25] 98.75]100 |100 | 100 
6 | 0| 39.38] 75. | 101.25] 115. | 119.38] 120 | 120 
7 |0|39.69| 77.19] 108.13] 128.13] 137.19] 139.69] 140 
8 | 0 | 39.84] 78.44] 112.66] 138.13] 152.66] 158.44] 159.85 
9 | 0| 39.92] 79.14] 115.55] 145.39 
10 | 0 | 39.96] 79.53] 117.35] 150.47] 175.39 
11 | 0 | 39.98] 79.74] 118.44] 153.91] 182.93 
12 | 0 | 39.99] 79.86] 119.09] 156.18] 188.42] 212.93 
13 | 0 | 39.99] 79.93] 119.47] 157.63] 192.30] 220.67 
14 40. | 79.96] 119.70] 158.55] 194.97] 226.49] 250.67 
15 |0|40. | 79.98] 119.83] 159.12] 196.76] 230.73] 258.58 
16 79.99] 119.91] 159.48] 197.94] 233.74] 264.66] 288.58 
17 119.95] 159.69] 198.71] 235.84] 269.20] 296.62 
18 159.82] 199.20] 237.28] 272.52] 302.91] 326.62 
19 199.51| 238.24] 274.90] 307.71] 334.76 
20 238.87] 276.57| 311.31] 341.24] 364.76 
21 277.72| 313.94] 346.27] 373.00 
22 315.83] 350.11] 379.63] 403.00] 
23 352.97| 384.87| 411.32 
24 388.92| 418.09] 441.32 
25 423.51] 449.70 
26 456.60| 479.7 
27 488.15 
28 518.19 


t = H6:/(m, + m-.) by equation 2. The 


These three equations are shown on Fig. 
slope of the intermediate position is not 


2. The intermediate portion connecting 


equations 2 and 3 remains to be deter- 
mined. Four possibilities A, B, C, and. 
D are qualitatively shown. 

For the intermediate period, a heat 
balance yields the differential equation 


definitely known at 6; and neither the 
slope nor @ is definitely known at t,. It 
may be noted that equation 2 (line D in 
Fig. 2) obeys equation 4, but seems to be 
a trivial solution, since it gives (0t/d2) 
= 0, which is clearly incorrect by equs 


tion 3. 

06 (4) The only method of solving equation! should 
The engineers working on this problem not no 
were not able to obtain any direct solu- H(@ — @:).= (2m. + m,) t repls 
tion of equation 4 by the usual methods ‘ quite s 
of calculus and differential equations aE (8) | solution 
(however, it can be solved by operational 1+— afinite 
calculus). One difficulty is that only % 488 ch 
one boundary condition is clear-cut, This is similar to line C, Fig. 2, and satis This 
namely, that when 6 = 6, by equation 1, fies the intuition that a change in slop? lowing 
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sition is not sl 
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mn at to. It 
2 (line D in | 
; seems to be 0 i 5 
act by equa 
Fig. 3. Generalized plot of specific illustration of reactor start-up. 
g onsite should occur at @. (At the time it was A@ = 1, H = 10, m, = 0.25, m. = 0.25. 
6 not noticed that equation 5 with 6; and The selected sequence of events was: 
‘replaced by equations 1 and 3 does not a) During each Aé the fluid is station- 
. 0“ juite satisfy equation 4.) However, the ary, and fluid and solid heat up by At = 
‘olution was not entirely convincing, and (m, + m.) = 20. 
} ro ‘finite increments solution was employed b) Between intervals the fluid sud- 
check. denly moves the distance Az adiabatic- 
2, and satis This problem was worked for the fol- ally, then the solid and liquid tempera- 
nge in slopt | “Wing numerical values: Ax = 1,a = 1, tures equalize. 
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4.0 
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17x 


Fic. 4. Extrapolation of temperature rise at 0/x = 2 tox = 
for the specific example. 


For each A@ the process in each Az 
thus consists of averaging the solid 
temperature and the adjacent upstream 
liquid temperature and adding 20. The 
numbers obtained are shown in Table I. 
The process was simplified by the fact 
that the temperatures at « = 20 (under- 
lined) are obtainable by adding 30 to the 
temperatures at (x — 1, 6 — 1). 

By dividing equations 1, 2 and 3 by z 


it is seen that a generalized solution in- 


terms of (t/z) and (@/zx) is possible. 
This is shown in Fig. 3. The increasing 
numbers of increments thus become 
closer and closer approximations to the 
exact solution, with an infinite number 
of increments for a finite case, or infinites- 
imal values of A@ and Az. Curves ob- 


tained for up to 14 increments of z are 
shown in Fig. 3. Figure 4 extrapolates 
(t/x) at (0/z) = 2to1/z = 


It is evident from these figures that the 
correct solution is a straight continuation 
of equation 2 to equation 3, even though 
intuition indicated a change in slope at 
6,. Thus a finite increments method has 
yielded with little trouble a reliable 
answer when an analytical and intu- 
tional approach failed. 


Conclusion 


It is my opinion that most engineers 
on a problem such as this would employ 
only the analytical approach, would be 
uncertain of the best attack, and after 
considerable effort would not obtain the 
correct result; whereas with only a smal 
amount of training in approximation 
methods fhey would have encounterel 
no difficulty. 
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Whether we train engineers for re- 
garch or whether we select them for it, 
Iam not certain, but I want to point 
out right here at the beginning that we 
should train engineering students for 
Research, or for Sales, or for Manufac- 
ture, or for Design, and not for automo- 
tive work, aircraft, transportation, re- 
frigeration, power production, or similar 
trades. We must realize that, in the past 
few decades, engineering has lost a great 
deal of its former empirical nature. At 
the turn of the century, fifty years ago, 
the engineer worked largely from hand- 
books and tables, and -the theoretical 
scientist was engaged in finding out how 
the engineer was able to do what he did. 
A quick eye for the factor of safety 
made all the difference between the good 
and the poor practitioner. In such times 
it was necessary to know all the tricks 
of the trade. It was necessary to have 
in mind all the previous ways in which 
the problem had been solved, for these 
solutions had been made by chance, and 
tot in the cool, gray light of scientific 
aalysis or deduction. 

Today, the factor of safety has been 
largely replaced by experimental stress 
malysis, the theory of statistics, and 
higher mathematics, but our engineering 
training is still designed largely along 
craft lines. 

To spare embarrassment among my 
listeners, I will not bear down on the 
horrible examples where the students’ 
ime is taken by memorizing catalog 
ypes rather than by memorizing basic 
. 


*Presented at the Annual Southwest Sec- 


tion Meeting of ASEE, University of Texas, 
April, 1954. 
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Training Engineers for Research* 


By CHARLES E. BALLEISEN 


Southwest Research Institute, San Antonio, Texas 


principles. This would be less serious if 
a young man could forecast his employ- 
ment accurately and remain with it for 
the rest of his life. Some few do, but 
the vast majority will work in five or ten 
different industries, or at least, different 
companies. It is a rare individual who 
spends all of his life in the industry of 
his first job, or even in the course and 
option in which he graduated! 

It has been my further observation 
that the types of activity engaged in by 
engineering graduates do not correspond 
with the customary, civil, mechanical, 
electrical, and chemical divisions, but 
rather with a division roughly into sales, 
research, design, production, and opera- 
tion. These latter divisions involve hu- 
man personalities and aptitudes; the 
former ones assume the learning of spe- 
cific names and numbers. 

Let me recite an example. I once 
worked with an industry which proudly 
boasted that it had no experimental de- 
partment as such. It had an engineering 
department, and the engineering depart- 
ment handled all work involving design 
changes or innovations. The result was 
utter mediocrity at all levels. A call for 
a new product would stir reminiscences 
that shop tooling must be maintained 
without changes, while the making of a 
minor change to facilitate production 
would be delayed while the engineer at- 
tempted to work in all the little improve- 
ments that he had in mind and had been 
waiting to drop into the production 
model. As I have said, the end result 
was mediocrity, confusion, and frustra- 
tion. How much more could have been 
accomplished had the research and de- 
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velopment problems been separated from 
the production problems, and both from 
maintenance problems? 


Timeless Principles 


I hope this little example will bring out 
that the technical graduate needs a good 
and thorough grounding in fundamentals 
of a science, and he does not need to learn 
in school those practical tricks that are 
applicable to a particular industry. Time 
does not permit this luxury. This evil is 
further enhanced when we recall that it 
is not possible to keep our textbooks or 
exhibit collections up to date, nor any- 
where near complete. At our best, we 
must show the student old examples and 
limited ones. Let us better use our time 
to show him fundamental, universal, and 
timeless principles, which he can apply 
all through his life, regardless of job 
changes. 

This diatribe, while general, is particu- 
larly applicable to those students who 
will go into research. The Armour Re- 
search Foundation has stated that, in 
selecting employees, it searches, not so 
much for what the man knows, but for 
what he can learn. The good researcher 
must exist in a state of educated ignor- 
ance and curiosity. 

An excellent paper on this subject ap- 
peared by W. L. Everitt in the Journal 
of Engineering Education in December 
1951. In it, he developed the following 


seven objectives of engineering training, 


which I feel should be called to your at- 

tention at this time. They are: 
1. Knowledge and appreciation of his- 
tory 

. Formulation of problems 

. Collection of information 

. Distinguishing the revelant from 
the irrelevant 

5. Non-quantitative 


evaluation—par- 


ticularly a companion of numerical 
analysis 

6. Translation of analysis into conclu- 
sions which are then reduced to spe- 
cific recommendations 
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7. Oral and written presentations in g 
form designed to accomplish 4 
clearly perceived, practical purpose, 


Reduced to absolute fundamentals, 
Everitt said it was the purpose of engi- 
neering education to: 


1. Teach Fundamentals 
2. Teach to Think 
3. Teach to Achieve Action 


Note that no limitation of field of ap. 
plication is placed here. 

Time places many limitations on what 
we would like to impart to our successors, 
Time is limited by their urge and desire 
to enter life and also to secure economic 
independence. As educators, it is ou 
duty to impart to them that which they 
cannot secure outside of the university, 
and that is fundamentals—fundamental 
knowledge, in as detailed and as thorough 
a manner as possible. Remember, ap- 
plications and interests will change and 
can be learned on the job, but only in the 


university do the economic conditions and 


the proper atmosphere exist for thorough, 
continued, and repeated drill in basic 
scientific and engineering fundamentals! 

The average graduated research worker 
is not an outstanding genius. He 3 
usually a slow, and thorough man. Hes 
a man who has enough education and 
training to recognize his problem and t 
develop its leads, but he is not so learned 
that he rejects the help of others. The 
day of the ivory tower is past. I can 
tell you again of watching one of my 
associates, a biologist, develop into 4 
research team. His first assistant was 4 
photographer, to record the specimens; 
then came a physiologist, to deduce the 
reactions in question; a pharmacist, 1 
prepare the necessary chemicals, and 4 
statistician, to plan, to refine, and t 
analyze the experiments for artifacts ani 
random influences and levels of signif: 
cance. Today’s researcher must ask ques 
tions, not only of himself and his books 
but also of others. He must be a sociable 
person, for he works in fields which hav 
not been tilled before, and he needs help 
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in removing the rocks and digging out the 
stumps which must be done before 
straight furrows may be plowed. 


Virtues of Collaboration 


I cannot emphasize too much that the 
research worker must be ignorant, he 
must be inquiring, he must never decide 
that he has all the answers and that 
others cannot be helpful. The fields of 
knowledge today are too deep and too 
complex for one man to navigate alone. 
Further, we must give some credit to 
our ancestors. They were not entirely 
knuckleheads, and they have solved all 
the easy problems by now. Today, we 
must progress through teamwork. There- 
fore, teach your young men the virtues 
of collaboration. 

I have earlier stressed the necessity of 
thorough training in fundamentals. The 
research worker needs to know the ex- 
istance of all fields. He needs to know 
when to call in a stress analyst, a 
microwave specialist, a surface chemist, 
a statistician, a photographer, a writer, 
a lawyer, or other consultant. I agree 
that there is a limit to what can be cov- 
ered in college, but we must spend some 
time in telling of the other fields in order 
that the new worker may realize his limi- 
tations and also realize that these limita- 
tions can be broken by help from the 
right people. Within these many fields, 
he must find one specialty, and he must 
work that specialty to death. He must 
know its history, the story of its early 
pitfalls and false hypotheses, of caloric 
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and of phlogiston. In this field, he should 
know the alternate methods, the short 
cuts, and the present applications. Here, 
alone, I will relax my strict rule against 
memorizing the hardware of the art. 
In the prime specialty, knowledge of the 
hardware is essential, but it should be 
gained in practical work and not at the 
earlier expense of theory. Our good re- 
searcher will now also learn what is not 
there. He will see the missing links and 
know the uncharted areas and he may 
even find out why those areas have been 
avoided by the earlier workers. Perhaps 
they have just been overlooked, or per- 
haps they are the real “stinkers.” Many 
a man has been caught in a research 
project because he did not realize that the 
project he undertook had remained un- 
solved because of some minute, but in- 
herent difficulty: In short, develop your 
research man to browse and to dream a 
little, or as Bacon said, “to weigh and 
consider.” 

Perhaps by now, I have spoken too 
much—I have spoken in parables and 
confusion. I have advised specialization, 
without losing sight of collateral objec- 
tives. I advise theory, and practical ap- 
plications; I advise deep learning, and a 
curious ignorance. I plead for the man 
who has the courage and the confidence to 
go it alone, and I advise him to consult 
with others always. But above all, I 
counsel a thorough knowledge of scien- 
tific fundamentals and a fierce desire 
never to age, but to keep young through 
the curious investigation and acquisition 
of new knowledge throughout life. 


Mid-Winter Meeting of Engineering 
Drawing Division 


Time: January 27, 28, 29, 1955 


Place: University of Tennessee, Knoxville, Tenn. 


A three day session of technical programs and inspection trips which will include 
technical papers and panel discussions by teachers of engineering drawing and men 
from industry. Inspection trips will include the Oak Ridge National Laboratories 
ad Great Smoky Mountain National Park. Detailed programs will be mailed to 
members of the Engineering Drawing Division. 
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Basic Science and Design in Soil Mechanics* 


By HOWARD P. HALL 


Associate Professor of Civil Engineering, Northwestern University 


Statement of the Problem 


The occasion for this paper is a panel 
discussion whose theme is the effect of 
the recommendations of the Engineering 
Evaluation Committee on courses in soil 
mechanics and transportation, with par- 
ticular reference to the relation that those 
subjects may bear to a broad engineering 
curriculum of the kind identified in the 
Committee Report as professional-scien- 
tific. I have chosen to treat the subject 
at hand by suggesting some fundamental 
strategy that could be applied to an en- 
tire curriculum, and showing how such an 
approach would work out in the case of 
undergraduate instruction in soil me- 
chanics. 

The situation that requires attention, 
familiar enough to need no detailed de- 
scription, is the lack of sufficient time in 
a normal four-year curriculum to treat 
all the subject matter that most of us 
consider important, to the extent that we 
consider adequate, and within the frame- 
work of the present conventional break- 
down of subjects. 


I do not consider lengthening the cur-- 


riculum to be a satisfactory solution. In 
my opinion, to go to a five-year curricu- 
lum now would only hasten the day when 
agitation would begin to make it six; and 
so on without end. The fallacy in this 
approach, I think, is the implication that 
something is being completed in this 
period, and that it now takes longer to 
complete it than it used to. I think we 
find that any end we think we see in 


* Presented at the Annual Meeting, 
ASEE, Civil Engineering Section, Univer- 
sity of Illinois, June, 1954. 


this case is a mirage: We may move 
toward it, but it doesn’t seem to get any 
closer, and we finally succumb to dis- 
appointment, frustration—and an even 
longer curriculum. 

Briefly, then, while I do not suggest 
that there is any magic in the number 
four, I think that four years is enough 
time for a capable young man to spend 
as an unproductive learner at whatever 
his chosen calling may be. Thus, the real 
challenge to us is to build an adequate 
foundation in the four years that we now 
have. 


Analysis 


The objective of a program of educa- 
tion in engineering is of course to de 
velop the qualifications that a competent 
engineer should have. From a technical 
standpoint, facility in design appears to 
be among the foremost of these qualifica- 
tions, and to be as well the function that 
distinguishes an engineer more sharply 
than any other single feature from other 
practitioners in science. The term design 
is used here in what I understand to be 
its accepted sense, that is, the origination 
of a machine, structure, or system. A de 
sign need not be the first of its kind, 
although it frequently is in part. It 
need not serve a useful purpose, but ex 
ceptions of this kind are trivial. And of 
course, it need not even work, since that 
consideration only introduces the quality 
of the design. Essentially, it is neces 
sary only that the specific machine 
structure or system not have been avail: 
able before. 

There is one important restriction thal 
should perhaps be made in considering 
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design as a distinguishing function of an 
engineer, and that is that it is under- 
stood to be directed down scientific chan- 
nls. An architect, by contrast, is a de- 
signer; but to the extent that his design 
is eoncerned with aesthetic considera- 
tions, his work is not engineering.t This 
introduces what I take to be the second 
najor qualification of an engineer, namely 
a background of basic science. However, 
to imply, as I have, that a background of 
basic science is prerequisite to competent 
design is to invite protests from those 
vho have known excellent designers who 
had had no formal education and who 
appeared to have no organized under- 
standing of basic science. My conception 
of the appropriate answer to these pro- 
tests follows. 


Theory and Experience 


It would be well to note parentheti- 
cally at this point that in advocating a 
thorough grounding in basic science I 


| am in effect expressing a preference for 


what has been labelled professional-scien- 
tifie as distinct from professional-general, 
and am applying that preference to any 
curiculum that is to be specifically iden- 
tified as some kind of engineering. 

To return to the question of the im- 
portance of a background of basic sci- 
ence to design and therefore to engineer- 
ing, we may note at the outset that com- 
petent design pre-supposes a combina- 
tion of some degree of knowledge of how 
the materials and other elements in ques- 
tion will behave and sufficient judgment 
to recognize and make suitable allowance 
for the gaps in that knowledge. This 
vital factor of judgment comes primarily 
from experience, but it seems to me that 
even the widest experience can contribute 
flectively to the development of judg- 
ment only through the evaluation of that 
experience against the theoretical scien- 
tile background from which it constitutes 


‘This is not to say that an engineer need 
Not concern himself with aesthetic consid- 
erations, 
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a continuous deviation. Many able engi- 
neers have discarded theory to varying 
degrees; but none, I think, has got away 
with it without first having mastered the 
theory that he has discarded. Conse- 
quently, it may be argued with justifica- 
tion that he hasn’t discarded theory at 
all, but has softened its rigor with so 
many modifications that its analytical 
tools lose their efficiency. Perhaps the 
real point I am making here is to stress 
the distinction between a misleading 
theory of rigorous formulas and a re- 
liable but computationally unwieldy 
theory that consists of a fundamental 
understanding of the laws of nature. The 
latter, in my opinion, can never be dis- 
carded because the natural laws that make 
it up govern the behavior of everything 
on earth whether we like it or not. Our 
job is to untangle the threads, and those 
who swear by theory, as well as those 
who swear at it, are actually all carry- 
ing on the search for basic science in the 
most promising way they know. 


A Proposed Solution 


If we accept the premise that basic 
science and design should constitute the 
vital elements of an engineering cur- 
riculum, it follows that attention to these 
elements should be continuous in a cur- 
riculum, that is, that the presentation of 
each course should be such as to make its 
background in basic science clear and such 
as to indicate its design potentialities. 

The undergraduate who has the clear- 
est view of basic science is, I think, the 
one who sees it as composed of the few- 
est unrelated parts. The greater the 
number of elements that can be arranged 
in a patently logical sequence, the smaller 
the number that is left as a list to be 
memorized. Thus, it becomes the task 


of the instructor to call attention con- 
tinually to the fact that the mathematics, 
physics, and chemistry in, let us say, soil 
mechanics are the same in their essence 
as they were when they appeared in struc- 
tures, thermodynamics, or under their 


338 


own names. The result of such an ap- 
proach is admittedly to reach no new 
areas of application directly; but it ap- 
pears to me to have the advantage of 
developing greater resilience in the stu- 
dent’s response to the unfamiliar, and 
therefore greater potential ability to ap- 
ply principles to the unforeseeable va- 
riety of problems that cannot possibly be 
treated in a college curriculum. 

In the case of the design element in 
engineering instruction, the approach that 
I am proposing is again one that does 
not add to the graduating student’s col- 
lection of specifies. Here the important 
thing is to call attention, not simply to 
the fact that an observed phenomenon 
differs from the theoretical version, but 
to the areas of theory that are found 
wanting, to the ways in which the dis- 
crepancies appear to refute theory, to 
the most likely reasons why such differ- 
ences occur, and to what can be done 
about it. Thus the student emerges, not 
with the impression of an irreconcilable 
conflict between theory and experience, 
but with an intelligent awareness of the 
shortcomings of current theory, and some 
idea of the directions in which he must 
look for information that will lead to a 
better understanding of the laws of nature 
if his own experience is ever to become 
something more than a mass of untutored 
observations that are related obscurely 
if at all. 


Instruction in Soil Mechanics as an 
Illustration 


I have selected soil mechanics as the 
subject with which to illustrate the ap- 
plication of the foregoing ideas partly 
because it is the one that I am most 
familiar with and, perhaps a little more 
urgently, because it is one of the subjects 
mentioned in the title of this panel. By 


a lucky coincidence, it also illustrates my 
argument very well. 

Early in a course in soil mechanics the 
subject of clay soils, clay minerals, and 
some of the attempts to account for their 
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properties and behavior may come yp, 
It will frequently not occur to the aver. 
age student at this point in a soil me 
chanies course that the instructor is du. 
plicating or building directly upon some. 
thing he learned in freshman chemistry 
or sophomore physics. If the identity 
can be clearly established, the student 
can be persuaded to accept this part of 
the course as essentially the retracing of 
steps already taken, rather than as the 
first faltering step into the darkness of 
a strange land. Thus, he realizes that the 
material under discussion lies at least 
partly in a familiar area and is not really 
new in the severest sense. The resulting 
psychological gain can sometimes be con- 
verted into the saving of some instruc- 
tional time. 

Mohr’s Circle is identified by many 
undergraduates as a peculiarly frustrating 
part of the science of soil mechanics. 
Considerable advantage can be gained if 
the time is taken to show that Mohr’ 


construction is simply a pictorial way of. 


writing the equations of statics and ha 
nothing to do with soil mechanics. Even 
greater advantage can of course be gained 
by having introduced Mohr’s Circle in 
elementary mechanics, so that a distinc 
point can be made of the tie-in at the 
time of its introduction into the soil 
mechanics course. 

One of the most fruitful areas for call- 
ing attention to common scientific prit- 
ciples is the field of flow. In soil me 
chanics, it is convenient to begin a dis 
cussion of seepage with Darcy’s law; and 
more advanced treatment frequently pro 
ceeds to Laplace’s equation. Yet the only 
appreciable prior contact the average 
student in a soil mechanics course ha 
had with the flow of water has been it 
fluid mechanics or hydraulics courses, 
where Bernoulli’s equation was the cet- 
tral theme: It will not occur to the aver 
age student to attempt to reconcile thes 
expressions; but if their consistency with 
common principles is established, the mis 
conception of a whole new science of 
flow, peculiar to soils, or at least to por 
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ous media, is corrected, and the existence 
of the extent of common base under- 
sood. This revelation will sometimes en- 
courage a student to trace this particular 
common element much farther afield, and 
in any case will leave him better pre- 
pared to cope with unusual problems that 
cannot be treated adequately as part of 
his formal education. 

The shrinkage of a clay provides the 
soil mechanics instructor with a chance 
to develop in the student some measure 
of understanding of surface tension and 
capillary action—subjects of increasing 
importance that ordinarily get little at- 
tention in a standard curriculum. 

Turning to the design element, we find 
that soil mechanics has a built-in feature 
that lends itself extraordinarily well to 
the presentation of this phase of the sub- 
ject: The majority of natural soils are 
among the most inhomogeneous of all 
engineering materials. Not only that but 
the inhomogeneities are sometimes just 
regular enough to tempt-the bold, if not 
the wise. As a result, it is of the greatest 
importance in the design of foundations 
aid earth structures to complement 
theory with judgment based on experi- 
ence, 

The two major objectives in the design 
of foundations—safety against excessive 
settlement and safety against rupture— 
are ably represented in theoretical me- 
chanies; the one in the form of a well- 
worked-out mathematical theory of con- 
solidation, the other in several straight- 
forward techniques of stress analysis. 
The theories are reliable if the soil is 
homogeneous and if the designer can 
evaluate the appropriate constants. To 
the extent that these two if’s remain con- 
trary to fact, judgment is the designer’s 
only recourse. And the instructor who 
gives the impression of turning his back 
upon theory in such a case not only, in 
ly opinion, misleads the student, but also 
misses one of the best opportunities in 
i engineering curriculum to trace the 
interaction of theory and judgment in 
the mind of a competent engineer. For 
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theory is still there to give the designer 
at least an inkling as to what elements 
are important, which of them are para- 
mount, and how each affects the answer. 
In fact, it cannot be other than theory, 
although of an informal kind, that tells 
even the designer-by-precedent which of 
the cases in his experience is the truest 
precedent. 
Conclusion 


If the argument presented in the fore- 
going paragraphs has any validity, it ap- 
plies to any technical subject in an engi- 
neering curriculum. I have used soil 
mechanies to illustrate the argument, not 
the argument to defend the place of soil 
mechanics in a curriculum. 

The result of the approach suggested 
will not necessarily be the clearing of 
space in a curriculum for more engineer- 
ing applications—possibly even to the 
contrary. The result that I consider pos- 
sible and desirable is the development of 
sufficient potential in an undergraduate 
to make him capable, if the occasion 
arises, of handling many more problems 
of a non-routine kind than space could 
ever be cleared for in a curriculum of 
acceptable length. 

To introduce a familiar parallel in the 
economic field, I am suggesting that if 
we concentrate, in engineering curricula, 
on what could be called capital knowl- 
edge, which can serve a number of ob- 
jectives, we shall come closer to covering 
the field than if we keep adding con- 
sumers’ knowledge, each of whose items 
ordinarily serves but one purpose. 

A final point in favor of the suggested 
approach is the consideration that ef- 
ficiency is secured by making the subject 
matter of any course serve at least two 
purposes—namely, the immediate one of 
providing specific instruction in a par- 
ticular subject, and the more far-reaching 
one of developing one or both of the two 
general requirements of a competent en- 
gineer. Furthermore, the inclusion of 
this material in every course removes, at 
least to some extent, the urgency of de- 
voting whole courses solely to design, 
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A Realistic Approach to Reinforced Concrete* 
Ultimate Strength Theory in a Senior Course 


By PHIL M. FERGUSON 


Professor of Civil Engineering, The University of Texas 


Fundamentals Come First 


A course must be built upon a philoso- 
phy of engineering education just as 
surely as must a curriculum. If it is a 
senior course, the appropriate philosophy 
may be quite similar to that governing 
the curriculum as a whole. 

Present day curricula are gradually 
moving in the direction of more theory 
and less practice. They reflect sweeping 
changes in many areas, in civil engineer- 
ing, for example, from hydraulics to fluid 
mechanics, from foundations to soil me- 
chanics. They reflect totally new methods 
such as photogrammetry and radioiso- 
topes. Incidentally, this increasing com- 
plexity of the civil engineering field raises 
serious problems which can scarcely be 
mentioned here, such as the increased 
need for graduate study, and the in- 
creased need for apprenticeship training 
which is only partially available. 

Reinforced conerete is also moving in 
the direction of a better understanding of 
fundamentals. But one distinction must 
be made here. This is not a movement in 
the direction of a more mathematical 
treatment of the subject. Rather it is a 
movement in the direction of a better 
understanding of the physical action of 
reinforced concrete. Unfortunately our 
knowledge of the physical properties of 
concrete is not adequate now to support 
a mathematical analysis that can be pro- 
jected with confidence into untested areas. 


* Presented at the Southwest Section, 
ASEE, before the Architectural Engineer- 
ing and Civil Engineering Divisions, April 
17, 1954. 
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This means that the better understand- 
ing of fundamentals is actually arising, 
and can only arise, from increased labo- 
ratory and field investigation and re- 
search. 

At the same time reinforced concrete 
practice is, as usual, far in advance of 
our theory. Prestressed concrete is see- 
ing increased usage. Thin shell barrel 
arch roofs and domes and spectacular 
folded plane or hip plate structures are 
becoming more common. 

Thus there is pressure on a senior 
course in reinforced concrete from both 
sides—fundamental understanding and 
advanced applications. Under these con- 
ditions the teacher should not hesitate to 
leave advanced applications for graduate 
study and concentrate on a better student 
grasp of the way reinforced concrete 
really acts. Such an objective is not in- 
consistent with the necessity of inform- 
ing the student of present-day specifica- 
tions and present-day procedures. A 
school must be realistic enough to under- 


. stand that its students go out into a very 


practical and highly competitive world 
that operates on the basis of present day 
specifications. The student should under- 
stand the basis for these specifications 
insofar as possible. But it is even more 
important that he understand some of 
the weak points in these specifications 
and have his mind opened to changes that 
seem to be in the making. 


Ultimate Strength Theory Is 
Fundamental 
What are some of these changes! 
The most probable early change seems 
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to be the adoption of ultimate strength 
theory for bending and for combined di- 
rect stress and bending. Ultimate strength 
theory is already in our column specifica- 
tions, although it is somewhat disguised. 
Changes in our specifications for shear 
or diagonal tension are not many years 
away. And splitting, as a limitation upon 
bond strength, is certain to require speci- 
fieation changes soon. 

All of these are here lumped together 
as various aspects of an ultimate strength 
theory, although this term has commonly 
been considered chiefly in its’ relation to 
bending or direct loading or combina- 
tis of these. A distinction must be 
made here between ultimate strength 
methods and limit design. Ultimate 
strength is used here to refer to the maxi- 
mum strength of a given cross-section. 
This strength exists regardless of the size 
of the moment or shear or axial load 
destined to act on the member. It is en- 
tirely distinct from those ideas of limit 
design relating primarily to the favorable 
readjustment of moments in continuous 
beams or frames under overload condi- 
tions. Ultimate strength theory applies 
to statically determinate members as well 
as to indeterminate structures. 

Ultimate strength theory implies that 
working stresses will be neglected in favor 
of ultimate strengths, and that working 
loads, moments, and shears will be in- 
teased by a load factor or load factors 
for design purposes. The straight line 
stress theory has no place in this pro- 
edure because the straight line stress dis- 
tribution does not exist at ultimate 
strength loads. 


The Senior Course Can Include Ultimate 
Strength 


Can two such contradictory approaches 
4% ultimate strength and straight line 
stress distribution be included in a single 
beginning course without seriously ex- 
panding it? The answer is affirmative, 
beeause we do not need to make students 
ito experts in the area of ultimate 
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strength. The ground rules for such de- 
sign are still being formulated and may 
be different tomorrow. What the student 
needs is basic understanding, no more. 
At the University of Texas we have 
found it easy to give this general under- 
standing, at very little cost in time. 

Since 1950, the study of reinforced 
concrete has started, at the very begin- 
ning of the course, with ultimate strengths 
—how beams fail in moment. A slight 
change is being made this year: axially 
loaded column discussion is being moved 
ahead of beams. As thus projected, the 
ultimate strength elements proceed in 
the following fashion. 

The course starts with a brief discus- 
sion of the relative strength of plain con- 
crete in compression and tension and the 
need for reinforcing steel in beams and 
columns. 


Column Tests First 


Columns (without bending) are to be 
introduced immediately, with about one 
period devoted to a discussion of the ex- 
tensive column tests of the early thirties. 
This involves recognition of inelastic fac- 
tors such as shrinkage and creep (or 
flow) of conerete right at the start. It 
is pointed out that although one cannot, 
with any respectable accuracy, calculate 
actual column stresses under axial load, 
he can determine ultimate column ca- 
pacity rather closely. The column has 
the combined ultimate strengths of the 
concrete and the steel considered sepa- 
rately. This is presented as a true ulti- 
mate strength theory, slightly modified in 
form in the specifications. The basis of 
the present A.C.I. column formula is ex- 
plained; the negligible difference in ac- 
tion between a spiral and a tied column 
up to the yield point is emphasized, and 
the different factors of safety used for 
concrete and steel, for tied and spiral 
columns, are pointed out. The spiral 
steel requirement is related to test data. 
Problems with the standard A.C.I. column 
formula are assigned at this stage. 


i 
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Beam Action and Beam Ultimate 
Strength 


Beam theory is next introduced, again 
by a study of ultimate strength—how. 
beams fail. The resisting couple in the 
reinforced concrete beam is discussed, 
with C represented as a resultant force 
not yet located. The moment M=C.jd 
= T.jd is developed with standard defini- 
tions for j and d. Thus far, this could 
just as well be the approach for a dis- 
cussion of the straight-line theory. But 
here the presentation changes. 

The complete stress-strain curve for 
concrete in compression is presented next, 
with particular emphasis on that portion 
beyond the peak or maximum stress. The 
student is reminded that his experience 
in testing cylinders fits this picture—the 
balance beam on the mechanical testing 
machine (or the dial reading on the 
hydraulic machine) always drops well 
ahead of failure. The student, at the 
start of this discussion, is given nine 
pages of notes in order to permit him 
to give undivided attention to the lecture 
presentation rather than to taking notes. 
Unfortunately, no printed text is yet 
available for this treatment of the sub- 
ject. 

Next, the probable distribution of com- 
pressive stresses in the beam under in- 
creasing load is discussed: at small loads, 
triangular or straight line; at moderate 
or working loads, slightly curved; near 
ultimate load, parabolic; and at ultimate 


load, with extreme fiber stress less than” 


the maximum stess, i.e., as presented by 
Whitney. All of this is specified to be 
at first loading without prior shrinkage. 
Reference is then made to the standard 
working stress (straight line) theory and 
some of its weaknesses, as follows: 


‘* Although present day specifications em- 
phasize stresses at working loads and pres- 
ent day calculations pretend to calculate 
these stresses, laboratory tests of reinforced 
concrete beams show that actual deforma- 
tions and stresses at working loads only 
faintly resemble our calculated values. In 
other words, present day specifications and 


the corresponding standard calculation pro- 
cedures are not representative of the real 
action of reinforced concrete beams under 
working loads. Neither are they representa. 
tive of ultimate load conditions. They are 
totally artificial and have been applied with 
allowable unit stresses empirically adjusted 
to give safe results.’’ 


It is then suggested that ultimate 
strengths are not only easier to determine 
but also more realistic. The failure pat- 
terns are next developed, at first def- 
nitely excluding the progressive crack- 
ing on the tension side and considering 
this area as though initially cracked. 

A tension failure is associated with a 
rising neutral axis as the steel passes its 
yield point. The rising axis reduces the 
compression area until a secondary com- 
pression failure follows. Deflection is 
greatly increased near failure. No mathe- 
matical analysis of any of this is at- 
tempted at this stage. 

A compression failure develops with a 


lowering of the neutral axis and a sig- 


nificant increase in the area under com- 
pression. Failure is sudden, without 
much prior warning. 

A balanced beam (at failure) is de- 
fined, and the small effect of greater ten- 
sion steel than this amount is noted. The 
small effect of shrinkage and creep upon 
ultimate strength is also pointed out. 

At this point the student has a good 
picture in mind of concrete beam action 
and is ready for algebraic treatment. 
Whitney’s ultimate strength relations ar 
then presented very simply: 


1. The stress block as a substitute cor 

ception for C. 

May = (1/3) f’-bd? as an impirical 

relationship for a compression fail- 

ure. 

3. Tension failure measured by the 
secondary compressive failure, for 
which the final stress block is just 
deep enough to give C = A,fy. 

4. The maximum stress block, ei 
pirically determined by Whitney % 
0.537 d in depth, which defines 4 
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balanced section. Further steel adds 
little (nothing at all according to 
Whitney). 


A few very brief problems are assigned 
to illustrate Whitney’s method. 

A parabolic stress distribution prob- 
lem for a compression failure is given 
next, as an example of related procedures 
in use 50 years ago. No attempt is made 
at this stage to discuss double-reinforced 
beams, T-beams, or combined direct stress 
and bending. The load factor, to get 
desired ultimate moment from working 
loads, is briefly mentioned. A total of 
four or five periods is required for all this 
beam treatment. 


Working Stress Methods Related to Tests 


The course then reverts to standard 
working stress methods. The ultimate 
strength theory is, however, often used 
for comparison or reference. For in- 
stance, the allowable moment by the al- 
lowable stress theory (on an overrein- 
foreed beam) is compared to the Whitney 
ultimate moment value. This gives the 
opportunity for a definition of factor of 
safety in terms of load factor instead of 
the ratio of ultimate stress to working 
stress, 

When beam compression steel is intro- 
duced in the course, the effect of shrink- 
age and concrete creep (or flow) on col- 
umns is briefly reviewed, noting that high 
steel stresses, much in excess of nf,, were 
revealed by these tests. This discussion 
makes a compression steel stress limita- 
tion of 2nf, seem rather reasonable. 

The present treatment of combined 
direct stress and bending presents a philo- 
sophical problem. The calculation of 
“stresses” here when we know we can- 
not do this even for the simple axial 
load is awkward, to say the least. This 
material is presented as the necessary 
patch-work between an ultimate strength 
theory for columns and a working stress 
theory for beams. Fortunately there ap- 
pears to be a good chance that the next 
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A.C.I. Code, in 1955, will improve this 
situation by adopting a relation similar 
to the one used now in steel design: 
fa/Fat fr/F, =1. 

Other areas also need to be introduced 
from an experimental viewpoint. The 
subject of footings can be initiated with 
a brief review of Richart’s 1948 tests. 
Although diagonal tension design has 
had very little recent data to support it, 
extensive tests at the University of Illi- 
nois will shortly be reported that will call 
for a complete realignment of ideas in this 
area. Recent tests at the University of 
Texas indicate that some new factors 
must be considered in the field of bond 
stress. Although not all of these fac- 
tors are included in the usual concept of 
ultimate strength theory, they all meas- 
ure ultimate strength in some form and 
seem properly a part of the overall 
theory. 


Summary: The Elementary Strength of 
Materials Approach Is Inadequate 


The main thesis of this paper is de- 
rived from the considered opinion that 
reinforced concrete design theory should 
not be treated as a simple adaptation of 
the junior strength of materials course. 
Where it has been so treated, unrealistic 
relationships have resulted that ulti- 
mately have to be discarded or modified. 
Reinforced concrete is in fact so com- 
plex in action that its behavior can 
be predicted with satisfactory accuracy 
only on the basis of laboratory investiga- 
tions. Investigation at times leads to re- 
sults agreeing with elementary theory; 
but just as frequently it does not. 

It follows that our emphasis in senior 
courses should be on this empirical or ex- 
perimental approach. When we neglect 
this approach our students go out with a 
false sense of security. They are not 
prepared to accept promptly the inevita- 
ble changes in concrete design that lie 
ahead. The slow acceptance of ultimate 
design theory to date and the antagonistic 
reaction it first receives from many engi- 
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neers are evidence that the engineering lead the profession in this fashion. The 
schools have not done a good job in pre- teacher must work out his own supple. 
paring students for change. mentary material. Nevertheless, the basic 

Present concrete theory is certainly reinforced concrete course can be a most 
not infallible. It certainly ought not to satisfying effort to any teacher who 
be taught as though it were. Unfor- really accepts this challenge for a real- 
tunately, textbooks are not. yet ready to istic empirical approach. 


Teaching Positions Available 


The following rules were adopted by the General Council of the ASEE: 


The privilege of advertising for teaching positions is extended only to colleges and 
technical institutes which are either Active or Affiliate Institutional Members of the 
ASEE. Advertisements must be for positions available only. No advertisements will 
be accepted for an individual seeking a job. 

Advertisements must be submitted not later than the first day of the month pre- 
ceding the month of issue. Because of limited staff, the ASEE headquarters cannot 
maintain personnel files or supply detailed information about jobs. In replying to 
blind ads, address letters to American Society for Engineering Education, Northwestem 
University, Evanston, Illinois and give biind ad number. Information and rates for 
advertising in the Journal can be received by writing ASEE Headquarters. In order 


to conserve space and achieve uniformity, the privilege is reserved to rearrange ad- 


vertisements. 


ASSISTANT OR ASSOCIATE PROFES- FLUID MECHANICS TEACHING 
sor of Mechanical Engineering. To be in and Research, Ph.D. desired, one-third 
responsible charge of shop laboratories and time teaching and direction of graduate 
associated courses. Should have Master’s work, two-thirds time research in sedi- 
Degree or equivalent in mechanical or in- mentation, surface waves and turbulence. 
dustrial engineering. Salary and rank de- Rocky Mountain region. Salary depend- 
pend on qualifications. Start Feb. 1, 1955. ing on qualifications. D-1. 


Apply to: Chairman, Dept. of Mech. Engi- 
neering, University of Delaware, Newark, IN STRUCTOR IN ELECTRICAL EN- 
Delaware. gineering on or before February 1, 1955: 
_ One familiar with electric power ané 
ASSISTANTS OR INSTRUCTORS. €lectronics; preferably some industrial 
4 _ experience. Good opportunity for ad- 
search while studying for the M.S. or 
PhD. d Grad : ‘eal tute, 41 Berkeley Street, Boston 16 
"h.D. degree. Gra uates in aeronautica 
civil, electrical, and mechanical engineer- 
ing should apply; unusual opportunities 
are offered in fields of properties of ma- 
terials, stress analysis, thermodynamics, 


AN INSTRUCTOR IN ENGINEERING 
Drafting and Machine Design on or be 
fore February 1, 1955: One thoroughly 
familiar with theory and practical de 


structures, aerodynamics and communica- sign who has had some industrial ex 
tions. Address: Professor D. C. Drucker, perience. Opportunity for advancement. 
Chairman, Division of Engineering, Franklin Technical Institute, 41 Berkeley 
Brown University, Providence 12, R. I. St., Boston 16, Mass. 
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The Professional Union—A Contradiction * 


By CLARENCE T. SHOCH 


Vice President, Northeastern Region, National Society of Professional Engineers 


Let us permit our imaginations to run 
freely just a moment and picture our- 
slves sitting in at a convention held in 
los Angeles in February, 1953, with men 
who call themselves engineers, and hear- 
ing the speaker utter the following 
words : 


We must . . . expose those employer- 
dominated groups who purport to speak for 
engineers and scientists, but who in reality 
speak for management. These groups, such 
a3 NSPE, are controlled entirely by man- 
agement people who are so far removed 
from the engineering employee that they 
cannot possibly know his problems, his de- 
sites or his needs. : 
... collective bargaining ... is by far 
the most direct and the most potent device 
... We have to assist us in obtaining our 
goal. 
Economie weapons such as strikes shall 
be resorted to... when... other avenues 
toward settlement of the differences have 
been. . . explored and found unworkable. 
We must establish closer relationships 
with the science and engineering stu- 
dents in our colleges and universities. 
We must make our various publications 
available to them; 
We must encourage our members and 
leaders to write articles for their de- 
partment or college organs. 
We must inform . . . students that 
(a) Employers are hoarding engineers 
and scientists 

(b) The engineering shortage is largely 
synthetic 

(ce) Glamorizing engineering as a pro- 
fession to attract more students to 
engineering courses should be 
stopped. 

*Presented at the Allegheny Section 

Meeting of ASEE, April 30, 1954. 
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Those words were spoken by one whose 
organization has the stated objective, in- 
congruous though it may be in part— 
“To promote the economic, professional 
(emphasis added) and social welfare 
of engineering and scientific employees.” 
The speaker was, of course, the Presi- 
dent of the Engineers and Scientists of 
America, on the occasion of the first con- 
vention of that group. The philosophy 
expressed is that of collective bargain- 
ing. The words have a sinister sound to 
us, and portend a situation in engineer- 
ing circles totally foreign to the generally 
accepted philosophy of a professional 
man. 

It must be definitely understood that 
what we are about to discuss is not to be 
an indictment of unions. Neither will it 
be a blanket endorsement of management. 
The pattern of economic relationships 
existing in our system of devising and 
producing this world’s goods is far too 
complex to permit any broad conclusion 
that the labor practices of either unions 
or managements have been either (a) the 
salvation of this country’s economic lead- 
ership, or (b) its greatest obstacle. 

Our immediate problem really has little 
to do with employers or employees as 
such, although we will unavoidably ex- 
plore areas where better understanding 
between those groups would facilitate a 
decision we must make for ourselves as 
members of the engineering profession— 
that of whether to hold to the principles 
of professionalism or accept the collec- 
tive bargaining concept. We can’t do 
both. Somewhere along the line we must 
take a stand in support of our con- 
sciences. 
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ESA as a Symbol The net representation of this group is} rp, 
approximately 21,000. ESA claims t 
Taken more or less as a symbol of the jaye applications from other groups with 
problem we face, let us review the prog- representation totalling 15,000. Th} 0u 
— that has been made in the aforemen- grand total accounts, roughly, for their} neeT 
tioned new organization of engineers—  ¢jaim of 40,000 representation. Remen.| being 
that of the Engineers and Scientists of her though, the actual membership inf o 5 
America, a nation-wide federation of bar- these unions may be substantially less, prehe 
gaining units. The units comprising this for under the law a union needs only a} m4 
federation are, otherwise, “independent” simple majority of those eligible to vote} #¢ 2 
unions, established in plants and at loca- for representation to be in a position t) | “tru 
tions as follows: claim representation for the entire group. Qa 
cieties 
Claimed (1) | 
Union Name (1) Company (1) Representation expre 
Assn. of Engrs. and Engin. Assistants G. E. Switchgear Works, Phila., Pa. 240 (3) ing St 
Shell Development, Emeryville, Cal. 400 to th 
Assn. of Industrial Scientists R.C.A., Camden, N. J. 810 
Assn. of Professional Engin. Person- Aes 
nel W.E. Co. (Nation-wide) 5,000 
Council of Western Electric Tech. To ha 
Employees Lockheed Aircraft, L. A.; Lockheed- 4,800 (4) with 
Engineers and Architects Assn. Aircraft Service; Consolidated-Vul- help 
tee Aircraft, San Diego; Rheem perm: 
Manufacturing, L. A.; City and achiev 
County of Los Angeles in the 
Engineers Association Sperry Gyroscope, Great Neck, N. Y. 1,900 Ho 
Engineers Association of ARMA Arma Corp., Garden City, N. Y. 740 ite 
Engineers Guild of Oregon Timber Structures, Portland; Engi- 300 ‘ 
neers of the State of Oregon tradi¢ 
Minneapolis Federation of Honeywell Minneapolis Honeywell Regulator, 1,040 one h 
Engrs. Minneapolis, Minn. to th 
San Francisco Area Group of Prof. Pacific Gas & Electric Western Assn. 450 other, 
Engrs. of Engrs., Architects and Surveyors, treme 
City of Alameda; East Bay Munici- intere 
pal Utility District Rey 
Seattle Prof. Engin. Employees Assn. Boeing Airplane, Seattle, Wash.; Con- 3,500 
: speak 
tinental Can, Seattle, Wash. 
Southern Calif. Prof. Engin. Assn. Douglas Aircraft, San Diego; Southern 3,000 (3) 
Calif. Gas, L. A. marke 
TVA Engineers Assn. Engrs. of the Tennessee Valley Au- 2,000 Wagr 
thority, Southeastern U. S. of tl 
(5) Federation of Arsenal Engineers Twin City Arsenal Plant of Federal 125 foster 
Cartridge Corp., St. Paul lective 
Total 24,305 pol 
Less recent withdrawals 3,900 let's 
Net 20,405 tion | 
(1) According to recent Congressional testimony. engin 
(2) According to CWETE ‘‘ Council Compass’’ for January, 1953. 
(3) Recent information indicates that these unions are not current members of ESA. 
(4) Recent information indicates that decertification of the Lockheed, Marietta, Ga., uit 
(1/15/54) has reduced this number approximately 660. 
(5) This unit not in original testimony, and is according to the November-December, Rey 
1953, issue of ESA News Digest. the P 
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The Problem Is Not Just Another 
Engineering Group 


Our concern is not that another engi- 
neering-type organization has come into 
being, even one of claimed representation 
of some 40,000 engineers. We are ap- 
prehensive, however, of the stated aims 
and objectives of this organization, which 
are at extreme variance with the more 
altruistic motives expressed by the long 
established professional engineering so- 
cieties and associations. 

Further, we are concerned with their 
expressed intent of going into engineer- 
ing schools and promoting their doctrines 
to the embryo engineers who will wind 
up on the management side of the bar- 
gaining table in a great majority of cases. 
To have these young people indoctrinated 
with purely mercenary motives cannot 
help but seriously retard, and possibly 
permanently injure, their chances to 
achieve maximum success and satisfaction 
in their chosen careers. | 

How has the engineering profession 
been maneuvered into this peculiarly con- 
tradictory situation of professing on the 
one hand to devote its combined talents 
to the benefit of mankind, and on the 
other, to foster activities which are ex- 
tremely controversial as to their public 
interest value? 

Representative Carroll D. Kearns, 
speaking before the House Committee on 
Education and Labor in May, 1953, re- 
marked that “With the passage of the 
Wagner Act in 1935 it became the policy 
of the United States Government to 
foster and promote the concept of col- 
letive bargaining as the most satisfac- 
tory method of resolving differences and 
disputes between labor and management.” 
let’s review some of this labor legisla- 
tin history, particularly as it applies to 
engineers and their inclusion in the labor 
category. 


Engineers as “Labor” © 


Representative Kearns’ reference to 
the passage of the Wagner Act in 1935 
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takes us back to a period when engineers, 
and practically everyone else in the coun- 
try, were living through an era of “made 
work.” Under the Government’s phi- 
losophy of fostering labor’s interests, em- 
ployed engineers were considered to be 
the same kind of commodity as any other 
trade or type of employment, and as such 
were similarly subject to the provisions 
of the Wagner Act. 

But the engineers were “babes in the 
woods” at the game of organizing for 
labor advantage. Their numbers among 
the labor masses, of which they were by 
law a part, were so insignificant as to 
make it practically impossible for them 
to express their wishes, let alone hope 
that their desires might be given con- 
sideration. Most of the time, the objec- 
tives and philosophy of the great num- 
bers of the laboring classes were com- 
pletely out of tune with the philosophy 
that had been developed by these engi- 
neers as a result of their college training 
and their association with older engineers 
having the true professional concept. 

Despite a lack of common interest be- 
tween professional engineers and the 
crafts in the same labor union, it was 
almost impossible for the professional 
employees to withdraw. They had to 
retain membership to hold their jobs and, 
in many instances, were forced to take 
part in strikes under the thinly veiled 
threats commonly used by unprineipled 
labor groups. No provision in the law 
would permit engineers and similar pro- 
fessional-type personnel to be classed as 
professionals, or apart from the usual 
crafts. 


Introduction of the “Professional Pro- 
visions” of Taft-Hartley 


Events led to a change, however, and 
in 1946 it became apparent that the Wag- 
ner Act would give way to more en- 
lightened over-all considerations. 

At that time a determined drive was 
made by a combined grouping of pro- 
fessional engineer societies consisting of 
the National Society of Professional En- 
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gineers, the Engineers Joint Council and 
the American Society for Engineering 
Education. This group appeared before 
committees of Congress and eventually 
introduced into the new labor law of the 
land, the so-called “Professional Em- 
ployee” Provisions. This law, still the 
ruling document in labor matters, is 
known as the “Labor Management Rela- 
tions Act, 1947,” or more commonly as 
the “Taft-Hartley” law. 

The so-called professional provisions 
of Taft-Hartley have been supported 
vigorously during all meetings of the 
Congress since 1947. Our group and the 
professional engineer allies previously 
mentioned, rallied in 1949 in vigorous 
support of retaining the professional pro- 
visions. These provisions were subjected 
at that time to the determined efforts of 
the heterogeneous type unions which, of 
course, did not want that potential mem- 
bership to slip away from them. 

Again in 1951 there was concerted 
Taft-Hartley activity by the professional 
groups. This past Spring, both the Na- 
tional Society and the Engineers Joint 
Council appeared before committees of 
both houses of Congress in support of 
the professional provisions. At that 
time, the National Society also proposed 
a further amendment, popularly known 
as the “Freedom of Association” Bill, 
H.R. 5504, introduced by Representative 
Kearns. As you know, the whole sub- 
ject of Taft-Hartley is presently a matter 
of national controversy and nothing has 


been done recently about revising that 


law. 

At this point it would be helpful to 
review the actual passages in Taft-Hart- 
ley which bear upon the development of 
professional unions among engineers. In 
an attempt to avoid confusion, some of 
these passages have been briefed to omit 
words or phrases not particularly perti- 
nent. 


What Is a Collective Bargaining Unit? 


See. 9 (b)—“The Board shall decide 
... the unit appropriate for the pur- 
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poses of collective bargaining. . . , 
Provided, that the Board shall not .., 
decide that any unit is appropriate 
for such purposes if such unit in. 
cludes both professional employees and 
employees who are not professional 
employees unless a majority of such 
professional employees vote for inch. 
sion in such unit; ...” (emphasis 
added). 


Note that the foregoing mentioned 


“professional employees.” 


Who Is a Professional Employee? 


Sec. 2 (12)—“The term ‘professional 
employee’ means— 
(a) Any employee engaged in work 

(i) Predominantly intellectual 
and varied in character as 
opposed to routine mental, 
manual, mechanical or physi- 
cal work; 

(ii) Involving the consistent ex- 
ercise of discretion and judg- 
ment in its performance; 

(iii) Of such a character that the 
output produced or the re- 
sult accomplished cannot be 
standardized in relation toa 
given period of time; 

(iv) Requiring knowledge of an 
advanced type in a field of 
science or learning custom- 
arily acquired by a pro 
longed course of specialized 
intellectual instruction and 
study in an institution of 
higher learning or a hospi- 
tal, as distinguished from a 
general academic education 
or from an apprenticeship 
or from training in the per- 
formance of routine mental, 
manual, or physical 
esses; or 

(b) Any employee, who 

(i) Has completed the courses of 
specialized intellectual in- 
struction and study described 
in clause (iv) of paragraph 
(a), and 
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(ii) Is performing related work 
under the supervision of a 
professional person to qualify 
himself to become a _ pro- 
fessional employee as defined 
in paragraph (a). 

These are the parts of the law commonly 
spoken of as the professional provisions 
of Taft-Hartley. 


Supervisors Are “Out” 


At this point it would be well to re- 
member that “supervisors” are speci- 
fcally barred from participating in col- 
letive bargaining. The provision of the 
law governing this states: 


Sec. 14 (a)—“. . . no employer... 
shall... deem . . . supervisors as em- 
ployees for . . . collective bargaining.” 


This provision has a bearing on some 
of our later considerations. 


Freedom of Association Amendment 


Following are important quotations 
from the law in that they establish the 
basis for NSPE’s proposed Freedom of 
Association amendment. The first per- 
tains to a definition of a labor organiza- 
tion. 


What Is a Labor Organization? 


See. 2 (5) —“The term ‘labor organiza- 
tion’ means any organization of any 
kind, or any agency or employee rep- 
resentation committee or plan, in 
which employees participate and which 
exists for the purpose, in whole or in 
part, of dealing with employers con- 
cerning grievances, labor disputes, 
wages, rates of pay, hours of employ- 
ment, or conditions of work” (empha- 
sis added). 


In the above it is very important that 
we keep in mind the words “conditions of 
work.” These words used commonly in 
terms of employment might be expected 
to mean simply the adequacy of shop or 
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office equipment, proper toilet and wash 
room facilities, elevator service where 
necessary, clean, well-ventilated working 
spaces, lunch and locker rooms, ete. 
However when dealing with a law which 
has been established primarily for the ag- 
gressive protection of the working man, 
it is entirely possible that the words “con- 
ditions of work” would also be inter- 
preted to inelude the activities of groups 
of employees growing out of their efforts 
to devote themselves to professional de- 
velopment and professional recognition, 
and where working conditions were only 
collateral considerations. This might 
come about, for example, if the plan for 
the professional development of engineers 
in a plant included the scheduling of 
their employment in various jobs on a 
rotation basis, or encouraged them to use 
their own free time in the laboratory or 
shop in the interest of self-development. 

In some instances, professional engi- 
neers have formed local associations 
within a plant which are not, and are 
not intended to be, collective bargaining 
agencies, but rather are designed to pro- 
vide a vehicle whereby all professional 
engineer members may consider their mu- 
tual problems. These local associations 
or groups, sometimes referred to as 
“sounding-board” groups, include within 
their membership both employee profes- 
sional engineers and management pro- 
fessional engineers, the reasoning being 
that all such personnel are members of 
the same profession, and consequently 
have mutual professional interests. This 
is desirable because without such integra- 
tion at all levels of professional thinking, 
the profession loses its cohesive nature 
and the benefit of open interchange of 
ideas, opinions and comments. A “prob- 
lem” exists because the management pro- 
fessional engineers are included in the 
membership of these local associations or 
groups, for both the group itself and the 
employing company might be cited for an 
unfair labor practice under the following 
provision of the law. 
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What Is an Unfair Labor Practice? 


Sec. 8 (a)—“It shall be an unfair labor 
practice for an employer— 


(1) To interfere with, restrain, or 
coerce employees in the exercise 
of rights guaranteed .... 

(2) To dominate or interfere with 
the formation or administration 
of any labor organization or 
contribute financial or other sup- 
port to it:...” 


Because of the integrated nature of 
local engineer groups and because in 
their operations they may touch upon 
working conditions, they are under a 
constant cloud of being attacked as com- 
pany-dominated labor organizations in 
view of the broad legal definition of the 
term “labor organization.” Company 
domination is considered possible be- 
cause the management professional engi- 
neers in the group might be construed 
as using their influence and membership 
participation to sway the general mem- 
bership away from collective bargaining. 

The following quotation from the 
Seventeenth Annual Report of the Na- 
tional Labor Relations Board bears on 
this situation: 

The Board customarily finds a labor or- 
ganization to be employer-dominated where 
its formation was instigated or encouraged 
by the employer, where supervisors or other 
management representatives participated in 
its formation or have a voice in the admin- 
istration of its affairs, and where the em: 
ployer provides financial or other support 
in the organization. 


Permit Professional Men to Make Own 
Choice 


We are of the opinion that professional 
personnel are intelligent enough to elect 
between collective bargaining and any 
other channel of communication with 
management, and are not likely to be 
dominated in that choice. Nor do we 
feel that the public interest is served by 


‘a condition of the law which tends to en- 


courage one choice while placing limits. 
tions upon the other. 

The full ard free interchange between 
all members of the engineering profession 
has been a vital factor in the industrial 
development of the nation. In fact, it js 
the way in which the profession has pro- 
gressed in its technical advancement for 
more than a hundred years. The tech. 
nical organizations of the profession 
make no artificial distinctions in meet- 
ings and publications as between thow 
who are employees and those who ar 
management. The same lack of distin. 
tion in matters of professional develop- 
ment and activity is needed for continued 
industrial progress. 


NSPE’s Proposed Amendment te: 
Freedom of Association 


Those professional employees who ée- 
sire to be represented through a union 
and collective bargaining procedure 
should be permitted to do so. Those who 
do not should likewise be protected i 
their rights. Such a result may b 
achieved by the simple step of having th 
law specifically permit the members of 
a profession, including both employe 
and management personnel, to form ani 
participate in organizations to consider 
mutual professional problems if thos 
persons have not affiliated with, or ar 
not represented by, a union. This cat 
be accomplished by having that part d 
the law defining a labor organizatio 
amend as follows (proposed amené- 
ment in italics) : 


See. 2 (5)—“The term ‘labor organizt- 
tion’ means any organization of aly 
kind, or any agency or employee rep- 
resentation committee or plan, in whid 
employees participate and which exist 
for the purpose, in whole or in patt 
of dealing with employers concerning 
grievances, labor disputes, wages, rate 
of pay, hours of employment, or col 
ditions of work. Provided, that th 
term ‘labor organization’ shall not iv 
clude organizations of professional pet 
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sonnel as defined in Section 2 (12) of 
this Act if the Board has not certified 
or the employer has not recognized a 
representative as their representative 
under Section: 9.” 


The above proposed revision of Section 
) (5) is the proposal of Representative 
Kearns in House Bill 5504, known to us 
the “Freedom of Association” Amend- 
nent. 

Now back to ESA for a moment. 
BSA has proposed in their testimony be- 
fore the House Committee that the Taft- 
Hartley law be revised in several re- 
gects. Here are their particular points, 
mplified by the apparent reason for 
their suggestions. 


Suggested Taft-Hartley Changes 


1, A redefinition of supervisory em- 
ployees to exclude those not having “true 
management functions,’? to make a 
greater number of professional person- 
tel available for union membership. 

2, A prohibition to cause employers to 
cease dealing with other than legitimate 
wions on the subject of wages, hours 
and working conditions. This would out- 
law the sounding-board type of engineer 
groups described previously. 

3, Application of Taft-Hartley to em- 
ployees of public agencies and wholly 
owned government corporations. This 
would permit engineer employees of 
TVA, ete., to carry on all collective bar- 
gaining tactics, including strikes. 

4, Repeal of the Free Speech Pro- 
visions in Taft-Hartley, thereby curbing 
memployer’s right to speak to his em- 
ployees concerning their organization for 
bargaining purposes. 

5 Repeal of the Decertification Pro- 
vision, This would eliminate the possi- 
bility of engineer employees getting out 
ftom under union organization. 

6. Elimination of the imposition of 
respective state laws on union security 
aud check-off, which now prevent these 
matters on a state-by-state basis. 

7. Freedom to bargain without re- 
straint or limitations. They want no re- 
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striction placed upon nation-wide or 
industry-wide collective bargaining. 


How Others Contrast the Professional- 
Union Philosophies 


As an interesting sidelight on the pro- 
ceedings before the House Committee, I 
offer the following quotation from the 
transcript of the record to indicate the 
attitude of one of our eminent legislators 
on the comparison of the professional 
philosophy vs. the collective bargaining 
concept. This bit of repartee took place 
toward the close of the questioning by the 
Representatives who had heard NSPE’s 
and EJC’s testimony advancing the pro- 
fessional philosophy, followed by the 
testtmony of ESA which had suggested 
many changes in Taft-Hartley strictly 
along the lines of the union approach. 
Chairman McConnell stated to ESA 
President Amann: 


“T must confess that I had not seen the 
opening part of your statement where 
you say you are a federation of labor 
unions. Now I can begin to understand. 
I was thinking of you as an engineering 
society. I thought you were taking on all 
the characteristics of a labor union. I 
couldn’t understand it.” 


After Mr. Amann had confirmed that the 
ESA groups were certified collective bar- 
gaining labor unions, Chairman McCon- 
nell continued: 


“These gentlemen,’ pointing to the 
NSPE and EJC representatives, “to make 
sure, are what I understand is an engi- 
neering society. I can get the difference 
in your philosophy and background now 
when I get that additional understand- 
ing. I didn’t have it before. I thought 
this group (ESA) were talking like a 
labor organization and this group 
(NSPE and EJC representatives) like 
a professional society. I thought you 
were all professional societies and it was 
confusing to me.” 


Mr. Amann—“I should like to suggest, 


Mr. Chairman, that we are as pro- 
fessional as this group, if I may.” 


i 
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Chairman McConnell—“You may be in 
your background, but in what you 
advocate here you are taking on very 
definitely to me, as we understand 
the jargon, the labor organization 
viewpoint.” 

Mr. Amann—“That is right. 
a labor organization.” 


We are 


Professional-type Organizations 


So much for the union concept. Get- 
ting along to the comparison between the 
philosophies of a truly professional man 
and the union concept, let us consider 
some of the stated objectives of groups 
which are known for their professional- 
type activity. There are a number, of 
organizations which accept the profes- 
sional concept of engineering and have 
established their objectives and principles 
accordingly. Four which operate on a 
national scale and across all of the 
branches of the profession are: 


Engineers Council for Professional 
Development 
American Society for 
Education 
Engineers Joint Council 
National Society of Professional En- 
gineers 
In addition, certain local associations 
exist entirely within specific industrial 
companies employing large numbers of 
engineers. These are the so-called 
sounding-board groups: 


Consolidated Edison Forum : 

Bell Telephone Laboratories Confer- 
ence 

Humble Oil Society 

General Electric Engineers Associa- 
tions 


Engineering 


Comparison of NSPE-ESA Objectives 


The objectives of these professional 
societies and associations are stated, in 
part, in words and phrases that have 
been parroted by ESA. For example, 
the National Society of Professional En- 
gineers was organized with the objec- 
tives of— 
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The advancement of the public welfare ani 
the promotion of the professional, socia| 
and economic interests of the professiona] 
engineer. 


ESA changed this only slightly, ad. 
vancing the economic considerations 
ahead of the professional and _ social, 
leaving out any concern for the public, 

One other important professional 

group, the Engineers Council for Pro. 
fessional Development, has this objec. 
tive— 
To coordinate and promote efforts to higher 
professional standards of education pra- 
tice, greater solidarity of the engineering 
profession and greater effectiveness in deal- 
ing with technical, economic and _ social 
problems. 


Professional Society Objectives Require 
Close Coordination of Experiences 
at All Levels of Development 


While the ESA statement of objectives 
and those of the professional societies 
may read somewhat alike, ESA’s con- 
cepts of the individual engineer’s posi- 
tion in economic and social matters dif- 
fer materially. Their visualizations of 
the goal and descriptions of the road are 
different. So now the picture of the basic 
problem is coming into focus. 

The final goal of the individual engi- 
neer starting to climb the ladder to pro- 
fessionalism may appear to be the same 
whether he takes the road to unionism 
or to true professionalism. Actually 
these roads lead to entirely different 
terminals of material and mental value, 
coloring the objective along the way. 
And so, a dividing point in the choice 
of groups is at hand. Shall the youn 
engineer be guided from non-super 
visory to supervisory level by labor unio! 
leadership, or shall he be encourage 
and helpéd upward through his pre-pre- 
fessional training period by the older 
more experienced engineers who havi 
reached full professional stature? 

The ability to make an_ intelligen! 
choice between two such alternatives re 
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quires that engineers, both young and 
ier, have a sound knowledge of the 
characteristics and advantages of a pro- 
fession, as contrasted to those of a union. 
let us review some of the concepts of a 
professional man. 


The Professional Philosophy 


First, what is a profession? A pro- 
fession has: basic characteristics, group 
attributes, principles of social duty, in- 
jividual associations and recognized ob- 
ligations. 

The basic characteristics— 

An attitude of mind—an altruistic 
motive ean lift an honorable call- 
ing to the professional level. 

A kind of work—special skill on a 
high intellectual plane. 

An order in society—the bar, bench 
or clergy. 

A confidential relationship—the doc- 
tor and his patient, or the lawyer 
and his client. : 


The group attributes— 

A body of knowledge, held as a 
common possession and extended 
by united effort. 

An educational process, 
guarded diligently. 

A monopoly granted by the public, 
on a self-governing basis. 


to be 


The principles of social duty— 
Guarding the ideals and standards 
of the profession. 
Advancing the profession in public 
understanding and esteem. 
Sharing advances in technical knowl- 
edge. 
Rendering free public service. 
Bringing group knowledge to pub- 
lie and civie problems. 
Establishing a substantial voice in 
public policies. 
The individual associations— 
A type of activity, motivated by a 
feeling of high individual respon- 
sibility and requiring special skill 
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applied on a distinctly intellectual 
plane. 

A motive of service, based upon 
limited rewards apart from profit. 

A standard of personal qualifica- 
tions, requiring character, train- 
ing and proved competence. 

A standard of conduct, recognizing 
courtesy, honor and ethics. 

A motive of self-expression, joy 
and pride in the work and a self- 
imposed standard of excellence. 


The recognized obligations— 


Service above gain. 

Excellence above mediocrity. 

Pride above monetary reward. 
Loyalty above individual advantage. 


Dr. Steinman’s Summation 


These points were well summarized 
and related to the collective bargaining 
concept by Dr. David B. Steinman, first 
President of NSPE, when he said: 


The usual methods of unions (coercion, 
strikes, picketing, closed shop, ete.) should 
be unthinkable in a profession. Such meth- 
ods are inconsistent with all of the ethical 
ideals of a profession. 


Engineers occupy a position of confidence 
and trust between capital and labor, and 
between employers and employees. Union- 
ization is inconsistent with the highest dis- 
charge of that trust. 


Unionization places the sole emphasis on 
wages and hours, and on union membership, 
instead of emphasizing qualifications and 
quality of service. 


Unionization tends to pull all members of 
a profession down to the same level, dis- 
couraging individual effort, loyalty and 
ambition. 

Unionization is identified with the trades. 
Unionization of engineers undoes the work 
of years in winning public recognition of 
engineering as a profession. 


Unionization is inconsistent with the pro- 
fessional spirit and attitude, which places 
service before profit, the honor and stand- 
ing of the profession before personal ad- 
vantage, and the public welfare above all 
other considerations. 
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Harmful Effects of the Collective 
Bargaining Concept 


Summarizing the harm engineering 
unions can do us as individuals and as 
a profession : 

First, for engineers as individuals: 

There would be a classification of en- 
gineering positions, with minimum 
standards. 

Initiative would be discouraged, in- 
dividual recognition stifled, oppor- 
tunities limited, and advancement 
retarded. 

Personal prestige would be damaged 
and professional recognition di- 
minished. 

A “leveling” of salaries would re- 
sult, and regimentation would fol- 
low. 

Second, for the engineering profession 

as a whole: 

The desire for higher intellectual 
attainments would be sacrificed to 
the concern for immediate ad- 
vantages. 

The confidential relationships inher- 
ent in professional service would 
be lost in the hypocrisy of lip 
service. 

Stratification, fragmentation and 
splintering of the profession 
would continue. 


Proper Education Needed to Stem the 
Collective Bargaining Trend 


A more important question which must 
be answered, however, is: “Where do we 
go from here?” To be truly helpful in 
this situation, we must be able to recom- 
mend to the engineering profession a 
course of action designed to counteract 
effectively the challenge of unionism. 
With long-range vision of the problem, 
NSPE took its first major step by adopt- 
ing a Statement of Principles in June, 
1950, reaffirmed in November, 1952, 
which reads as follows: 

It is definitely unprofessional for a profes- 
sional engineer, professionally employed, 
VOLUNTARILY to join a heterogeneous 


labor union, dominated by, or obligated to, 
nonprofessional groups. As stated by the 
Society, through its Board of Directors at 
Oklahoma City in September, 1948, ‘‘The 
individual responsibility and independent 
judgment required of a professional engi. 
neer are incompatible with the regimenta. 
tion fundamentally inherent in unioniza. 
tion.’’ 


In further answer to the question, I 
suggest vigorous support of a three-level 
program of education directed toward 
engineering employees, engineering man- 
agement, and engineering students. Let 
us consider how each of these groups can 
participate and contribute its propor 
tionate share toward a satisfactory solu- 
tion of the problem. 


Engineering Employees’ Development 


First, engineering employees, as indi- 
viduals, must continue to develop profes- 
sional vision according to the concepts 
outlined above in the discussion on what 
constituted a profession. A public state- 
ment emphasizing this was made only 
recently by Mr. T. Carr Forrest, Jr, 
President of NSPE, who expressed the 
following viewpoint: 


In a large eastern newspaper of recent date 
there appeared the headline, ‘‘RCA Engi- 
neers Announce Strike.’’ In the same news 
paper, the next day, ‘‘RCA Engineers Call 
Off Strike.’? Here was a case where 4 
union of professional people (and the word 
‘professional’ is in the title of the unio 
name) calling upon their weapon of last 
resort to force their point of view. Re 
gardless of the particular issues in that 
situation, can professional people go befor 
the public one day in terms of strikes ani 
picket lines, such as are used by production 
workers, and go before the publie another 
day, as we do during Engineers’ Week 
and upon other occasions, talking of pub 
lic service and asking the public to bestow 
their blessing and recognition on us as 4 
professional body entitled to that publit 


distinction because of our endeavors fi 


obtain advanced knowledge for the publit 
good as well as our own good? 


One of the obvious hallmarks of profes 


sionalism is individualism and the right 
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to make one’s own way in improvement in 
the economic ladder, and certainly, at least 
in the professional ladder. This agreement 
(between RCA Engineers and Management) 
may be to the economic advantage of the 
agineers for whom it was negotiated, but 
I maintain that when an individual pro- 
fessional engineer is ‘represented’ by force 
of law and collective bargaining agree- 
ment to the extent of almost every phase, 
detail and aspect of his daily professional 
activities, it cannot be successfully main- 
tained that collective bargaining is com- 
patible with his status as a professional 
nan, If your professional development and 
advancement are to be regulated in 35 ways 
as part of your daily activities, you may or 
may not climb the professional ladder, but 
you will climb it, if at all, only on the 
rmgs which are contained in the ‘agree- 
ment? and you will climb it no faster than 
the ‘agreement’ permits. 


Engineering Managements’ Development 


Second, engineering managements must 
te informed to the point of obtaining a 
full understanding of the problem and 
a appreciation of the consequences in- 
herent in the alternatives. Specific 
thoughts in this vein were expressed by 
the late Dr. Karl B. McEachron of the 
General Electrie Company, in a letter 
dated October 5, 1953: 


As see it, it is highly important that man- 
agement take time off to find out what their 
eigineers can do for them in terms of 
satisfying accomplishments. While there 
wil be some cases where the engineer can 
be completely a lone worker, in the ma- 
jority of cases he is going to require a 
‘rtain amount of assistance of various 
kinds or else we are going to waste his 
talents and training. Obviously many en- 
gineers do not get in this position in the 
frst year or two but certainly for most 
of them inside of the first four or five 
years they ought to be in a position where 
they have grown enough so that their con- 
tribution should be a significant one, and 
if conditions are right, a continuing one. 
Personally, I think the employer is the key 
to this whole situation, and when I say 
employer? I mean not only the employer 
industry but I mean the administration 
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of our colleges, professors, and others, and 
the client who employs an engineer or a 
consulting firm to do work for him; also, 
of course, the municipal, state and govern- 
mental agencies as well. 


Managements Are Making Good Progress 


It is truly encouraging to know that 
the managements of some corporations 
employing large numbers of engineers, 
scientists and technicians, have recog- 
nized the problem and are carrying out 
detailed and specific programs of mu- 
tual education. The purposes and char- 
acters of these programs are many, but 
they all are directed toward the estab- 
lishment of mutual understanding and co- 
operation between management and the 
engineer as a professional employee. 
Some of the more important of these 
industrial programs are: 


Adequate orientation, including a com- 
plete explanation of company poli- 
cies and procedures. 

Opportunity for personal development 
through further education, adequate 
training, professional registration, 
effective speaking and the prepara- 
tion of technical articles and special 
reports. 

Enlightened salary administration 
through frequent appraisal and rat- 
ing of the individuals. 

Recognition of educational attain- 
ments and technical proficiency. 

Utilization of professional personnel in 
appropriate capacities and for work 
of engineering character. Provision 
of adequate opportunity for ad- 
vancement. 

Sponsoring membership in professional 
and technical societies. Sponsoring 
registration, and assisting in the de- 
velopment of refresher courses. En- 
couraging participation in com- 
munity affairs. 

While the task of management appears 
monumental, actually it can be over- 
done, as pointed out by Mr. Clark Ran- 
som of General Electric Company, who 
addressed the annual meeting of NSPE 
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at Daytona Beach, Florida, in June, 1953, 
on the subject of “The Professional De- 
velopment of Engineers and Scientists 
in Industry.” Mr. Ransom spoke as fol- 
lows: : 


Some of you may be raising the question, 
‘Why does not the employer assume re- 
sponsibility for the professional development 
of the engineering and scientific person- 
nel?’ Management is contributing to the 
broader career development of these peo- 
ple. I am sure that there is more that 
management can and will do. But there 
are areas in the field of professional de- 
velopment which are not the responsibility 
of the employer. A paternalistic employer 
who ‘holds the hands’ of the engineer and 
does his thinking for him is encouraging 
dependency and incompetency. Such prac- 
tices can be just as damaging as the regi- 
mentation imposed by collective bargaining. 


Engineering Students’ Development 


As the third and equally important 
phase of this program, the engineering 
students must be exposed to the need 
for making an ultimate choice between 
unionism and professionalism. Here is 
the way an outstanding educator, Dean 
W. R. Woolrich of the University of 
Texas and Past President of the Ameri- 
can Society for Engineering Education, 
sees the situation: 


The answer to either the students of the 
engineering colleges or to the man who 
plans to grow is not unionism. The re- 
ward for which the professional engineer 
strives is a composite of full recognition 
and appreciation for the manpower product 
of the engineering colleges by those who 
employ, advise and direct. 

The future of engineering as a profession 
in North America depends upon the ability 
of the engineering colleges to advance their 
education to new levels of professional 
achievement. The incentive for both stu- 
dents of engineering and the engineering 
colleges, however, is in the hands of those 
who direct the progress of the. graduates 
after they leave the college halls. 

The future is not too bright in collective 
bargaining for advancement of men of 
creative genius and individual professional 


abilities. Collective bargaining is never jn. 
spirational to the man of creative talents, 
and recognition cannot be readily afforded 
him other than as a part of a collective 
group. 

The Engineers Joint Council, The Engi- 
neers’ Council for Professional Develop. 
ment and the National Society of Profes. 
sional Engineers now face the alternative 
of speeding up their coordinated effort to 
improve the professional status of the recog. 
nized engineer or giving way to a less dis. 
criminating group of union engineers who 
would like to speak for all of us on the 
workman’s side of the collective bargain- 
ing conference table. 


NSPE Is Already Active in Supporting 
the Professional Attitude 


You should know that your profes 
sional society is contributing much to 
ward the solution of this problem by 
education at the three levels specified. 
NSPE has a broad program directed to- 
ward engineering employees, manage. 
ments and students, which is well under 
way in many of its phases. The detaik 
of these programs are too numerous to 
present here, but your attention is di 
rected toward the current work and of 
ficial reports of committees, as follow 
—with Chairman and State location t 
indicate country-wide consideration: 


Employment Practices—Mr. Alfred J. 
Ryan, Chairman (Colorado) 

Education—Dean W. R. Woolrich, 
Chairman (Texas) 

Young Engineers—Prof. E. W. Carle 
ton, Chairman (Missouri) 

Public Relations (including Nation 
Engineers’ Week)—Mr. E. W. Se 
ger, Chairman (Wisconsin) 

Professional Engineers Conferenc 

Board for Industry—Mr. John D. 
Céleman, Chairman (Ohio) 
These executive research survey I 
ports already issued: 
(1) How to Improve The Engt 
neering-Management Commutl 
cations 
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(2) How To Improve The Utili- 
zation of Engineering Man- 
power 

(3) How To Attract and Hold 
Engineering Talent 

Special Industry Committee—Mr. R. 
A. Blackburn, Chairman (Pennsyl- 
vania) 


The Head-on Collision of Philosophies 


The history of engineering is one of 
sand achievement. Public recognition 
of the value of the profession has been 
based upon the intimate knowledge and 
aperience of the man in the street, of 
the ways in which the engineers’ plans, 
developments and products have made 
life more pleasant and more profitable. 
Much of the public’s appreciation has 
stemmed from the certainty that mecha- 
tization and production line methods 
lave, time and again, multiplied the num- 
tes of jobs available. 

Thus, the engineering profession has 
earned its present degree of public esteem 
a the basis that it “makes work”—useful 
work. In the face of this proved formula 
for enhancing our professional reputa- 
tin, those who would have engineers 
bargain collectively as a means of eco- 
nomie gain have advocated work stop- 
pages as the means for attaining their 
ends. It is my conviction that the pro- 
fesion would lose immeasurably, and you 
ad I would suffer significantly, were we 
fo change in the slightest our tried and 
tue approach to the further enhancement 
of the profession, and to your and my 
wlf-satisfaction. 
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The Contradiction Is Clear 


As a conclusion to this presentation of 

the contrasting philosophies of collective 
bargaining groups and professional en- 
gineering organizations, let us emphasize 
our confidence in professionalism as a 
way of life in engineering by quoting the 
well-known and thought-provoking words 
of the late Dr. William E. Wickenden, 
who wrote: 
Every calling has its mile of compulsion, 
its daily round of tasks and duties, its 
standard of honest craftmanship, its code 
of man-to-man relations, which one must 
cover if he is to survive. 


I break in at this point to concede 
willingly that the union concept is not 
in violent disagreement with Dr. Wick- 
enden’s remarks thus far, which pertain 
to man’s selfish motives. However, the 
professional concept, and the great con- 
tradiction to the collective bargaining 
philosophy, is emphasized by these 
words: 

Beyond that lies the mile of voluntary ef- 
fort, where men strive for excellence, give 
unrequited service to the common good, and 
seek to invest their work with a wide and 
enduring significance. 

It is only in this second mile that a call- 
ing may attain to the dignity and distinc- 
tion of a profession. 


The parting of the way is immediately 
ahead—down the road to unionism, up to 
professionalism. The upper road, figura- 
tively and literally, is a harder route, but 
amply rewarding in the vastly improved 
outlook for a lifetime devoted to the ad- 
vancement of the engineering profession. 


Let’s Take Another Look at the Causes for 
Professional Bargaining Groups 


By A. A. K. BOOTH 
Director, ASCE 


The Taft-Hartley Act provides a sta- 
tutory definition of a professional em- 
ployee and establishes principles under 
which such individuals may form a unit 
for collective bargaining purposes, or 
may join any other unit for the same 
purposes, or may even refrain from par- 
ticipating in collective bargaining. The 
Board that administers the Act is under 
no obligation to police the contracts so 
it is the responsibility of professionals 
to be aware of their prerogatives under 
the Act to ensure to themselves the pre- 
rogatives granted by the Act. The Act 
does not vindicate the action of a pro- 
fessional group. It merely affirms their 
legal rights. 

The Act states in Section 9(b) that: 
The Board shall decide in each case whether, 
in order to assure to employees the fullest 
freedom in exercising the rights guaranteed 
by this Act, the unit appropriate shall be 
the employer unit, craft unit, plant unit or 
subdivision thereof: PROVIDED that the 
Board shall not (1) decide that any unit is 
appropriate for such purposes if such unit 
includes both professional employees and 
employees who are not professional em- 
ployees unless a majority of such profes- 
sional employees vote for inclusion in such 
unit. 


By statutory definition a “professional 
employee” is an individual who has 
“knowledge of an advanced type in a 
field of science or learning customarily 
acquired by a prolonged course of spe- 
cialized intellectual instruction and study 
in an institution of higher learning or a 
hospital as distinguished from a general 


academic education or from an appren- 
ticeship or from training in the per. 
formance of routine mental, manual or 
physical processes.” It is clear that the 
professional employee is no ordinary per- 
son: it is equally clear that he must have, 
except in exceptional cases, a substan- 
tial professional education in an institu- 
tion of higher learning. 

Engineering educators must then view 
with concern any move by professionals 
to join by their own volition with non- 
professionals in units for collective bar: 
gaining purposes. Something must be 
wrong when this occurs. 

T. H. Evans, Dean of Engineering, 
Colorado A and M. College, suggests in 
his paper “Let’s Look at the Causes for 
Professional Bargaining Groups” (1) 4 
possible difficulty. Dissatisfaction with « 
Plan, Plan “A”—one of the four of the 
so-called Plans A, B, C and D, prepared 
by task committees of the Exploratory 
Group representing fifteen National En- 
gineering Societies interested in a Unity 
Organization for Engineers. He sug 
gests that dissatisfaction with the Unity 
Organization developed under Plan “A’ 


caused professionals to seek elsewhert 


for a suitable home. He suggests that 
they found an acceptable home in the 
Engineers and Scientists of America 
which, to’ use his words, is “merely a 1a 


tional federation of member units set up ff, 
to handle employer-employee relations. fj 


Let us take a quick look at two of the or 


ganizations that have affiliated with thei 


E.S.A. 
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The Engineers Association at Sperry, 
«wmposed, to quote Joseph Amann, Presi- 
int, E.S.A., of “professionals” affiliated 
yith E.S.A. The Association was on 
trike quite recently. It placed an ad- 
vertisement in the New York Times of 
arch 11, 1954, demanding among other 
things, “a contract incorporating legi- 
imate gains that have been granted to 
il other unions, such as union security 
ud job security. The Engineers’ <As- 
wiation of Arma, Brooklyn, N. Y., is 
iso affiliated with the E.S.A. It con- 
incted a strike last summer. It honored 
the picket lines of the C.I.0. Interna- 
jal Union of Electrical, Radio and 
Machine Workers. 


Non-Professional Tactics 


Both Associations adapted tactics that 
wemble closely those followed by non- 
professionals. Their actions raise two 
questions. First, would the task commit- 
tes representing the fifteen national en- 
gneering societies have designed a Unity 
Organization that could tolerate non- 
professional conduct? Second, did any 
of the plans—A, B, C or D—envision a 
Thity Organization with which the Engi- 
uers’ Association at Sperry or the En- 
gneers’ Association of Arma would care 
to affiliate ? 

There seems little doubt but that the 
wswer to the first question must be NO 
ind reasonable belief in that the answer 
tothe second question would also be NO. 
ind “NO” in both eases because of the 
suf that exists between professional and 
wt-professional practices. 

The Professional Engineer is defined 
iy the Taft-Hartley Act and more elabo- 
tally by the conferees at the conference 
if the Engineering Societies of Western 
firope and the U.S.A. (EUSEC) that 


ut in Paris in September of 1953. 
Under the Act the professional engineer 
Soe who having the education and ex- 
Mince aleady referred to is “engaged 
"work predominantly intellectual and 
vied in character,” that involves “the 
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consistent exercise of discretion and 
judgment,” and is “of such a character 
that the output produced or the results 
accomplished ean not be standardized.” 
It clearly describes an individual whose 
economic lot is not susceptible to de- 
termination on a collectivized basis. The 
EUSEC conferees in Paris in 1953 
merely clarify the statements about the 
Professional in the Act by adding that 
the “professional engineer is competent 
by virtue of his fundamental education 
and training to apply the scientific 
method and outlook to the analysis and 
solution of engineering problems”; that 
the professional has an education which 
will “make him capable of closely and 
continuously following progress in his 
branch of engineering science by con- 
sulting newly published work on a world- 
wide basis, assimilating such information 
and applying it independently”; that 
the professional is in a “position to make 
contributions to the development of en- 
gineering science or its applications”; 
and is thus able to “assume personal re- 
sponsibility for the development and ap- 
plication of engineering science and 
knowledge, notably in research, design- 
ing, construction, manufacturing, super- 
intending, managing and in engineering 
education.” 

It seems reasonable to believe that such 
individuals would seek an organization in 
which there is a “solidarity of interests, 
objectives, standards and responsibilities” 
(2) to use the words of Thomas A. Mar- 
shall, Jr., Secretary, Engineers Joint 
Council, but that they would be unfavor- 
ably disposed to the idea of collective 
bargaining to establish or improve their 
economic lot. 

The EUSEC conferees do further serv- 
ice to all interested in recognizing the 
professional engineer by defining the En- 
gineering Technician as one “who ean 
apply in a responsible manner proven 
techniques which are commonly under- 
stood by those who are expert in a branch 
of engineering or those techniques spe- 
cialy preseribed by professional engi- 
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neers,” and who in performing their 
duties will have “supervision of the work 
of skilled craftsmen.” 

Can it be that we have failed to recog- 
nize the distinction between a profes- 
sional engineer and an engineering tech- 
nician? Between the professional and 
non-professional? Are we dead sure that 
professionals in the full sense of the Act 
and the definition of EUSEC are actually 
involved in collective bargaining? 


Clear Distinction 


In the spirit of Taft-Hartley there is a 
clear distinction between these groups. 
There is even a fine distinction between 
the professional intern and the non-pro- 
fessional. But this, and even the defini- 
tions of EUSEC regardless of their 
clarity, is all worthless if there is a lack 
of professional spirit in those that qualify 
as professionals. Perhaps engineering 
educators have failed in some measure 
and that the words of Sir Lionel Whitby 
at the First Conference on Medical Edu- 
cation in London last August are worth 
closer study. In his speech on “The 
Challenge in Medical Education” (3) he 
asks of the medical teachers if “those in 
control of medical education will really 
have the humility and courage to admit 
that all is not at its best in the best of 
all possible worlds, their worlds,” and 
again “if those who hold the shaping of 
the future in their hands will fashion it 
with vision and imagination so as to in- 
spire the young man and woman to pur- 
sue the tasks of our great profession with 
a feeling of dedication to something 
greater than themselves.” Is not this 
spirit of dedication needed if profes- 
sionals are to give meaning and utility 
to their Unity Organization? Is not this 
spirit of dedication the cohesive element 
that will give them the stature they seek. 

But while engineering educators may 
be to blame for having failed to inspire 
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in their students a spirit of dedicatig, 
to the professional cause let us not for. 
get that others have a hand in molding 
the intern. It may be that the misuy 
of professionally trained personnel j 
equally responsible for this lack of pr. 
fessionalism in their conduct. Perhaps 
a re-appraisal of the duties of the pn. 
fessional will show that much now con- 
sidered to be within the domain of th 
professional really falls within the prov. 
ince of the non-professional. 

Such re-appraisals are not easy t 
make or once made to effectuate. But 
they are necessary if all concerned wish 
to taken another look at the reasons for 
professional (?) bargaining groups 
Such re-appraisals may even affect the 
number of engineering schools now in 
existence. Such reappraisals will cer- 
tainly affect the curriculum of the pro- 
fessional schools and bring into being i 
much larger group of institutions whos 
interests are with the engineering tech- 
nicians. 

Another look, and still another look a 


Sc 


the reasons for professional (?) bargain- 
ing groups is urgently needed. The re 
sult of the many “looks” will not ms 
terialize overnight, or within the nex 
five or ten years. But they are needed ii 
we are to have the Professional Engi 
neers that our country needs. 
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Some Methods and Techniques Used by the 
Armed Services That Colleges Might 
Well Examine* 


By CLYDE R. NICHOLS 


not easy to 
ectuate. But 
oncerned wish 
for} For the past several years we have 
ning giving an ever increasing attention 
yen affect the} uch questions as: 


hools now 1, How can we do a better job of 
sals_ will cer- tubing. 
of the 9, How can we encourage and help de- 
Treen being.» wop the more capable student? ASEE 
bution whos hs several committees who are making 
ineering teth} np searching studies trying to find the 
nother look afm” In this search may I suggest 
. |ifew methods and techniques used by 
| (1) bargaitly, Armed Services that Colleges might 
spi wilexamine. In trying to find how we 
‘ ‘Ju do a better job of teaching and how 
thin the be we can help the more capable student 
Bis needed th. og look at what the Armed Services 
essional Engi: doing with: 
“a 1, Instructor training and preparation. 
2, The use of supervisory check sheets. 
3, Scheduling only one subject at a 


ses for Profe kine, 
pe tv * Sectionalizing on the basis of ability. 
ing Educating The gigantic training effort necessi- 
, 1954. ‘ted by World War II is easy to recall. 
eering ProféfMore than 18,000,000 service personnel 
, Marshall, Jufrere trained and over 2000 specialists 
tools were established. A very large 
itructional staff had to be assembled 
al Education," trained. Virtually the only source 

96-314" obtaining those new instructors was 
thy, 


ical Educat] paper presented to the Educational 
, 1953. uthods and Electrical Engineering Divi- 
Sus of ASEE at the annual meeting of 
‘Society, held at the University of Illi- 
0s, Urbana, Ill., on 16 June 1954. 


Associate Professor of Electrical Engineering, Purdue University, 
Lafayette, Indiana 


from the graduates of the various schools. 
The students who made the best grades 
were retained as instructors. How simi- 
lar to the manner in which college in- 
structors are chosen today and have been 
chosen for decades. Each Service School 
had to develop an INSTRUCTOR 
TRAINING program peculiar to its own 
needs and as best it could. As time went 
along specialists in educational meth- 
ods, psychology, speech, and training 
aids, were brought in to develop those 
instructor training programs. By the 
end of WW II some excellent instructor 
training schools existed, and a few have 
been continued and improved to the very 
present. One of the better, if not the 
best, is the two weeks course in instruc- 
tor training put on by the Armed School 
at Fort Knox, Ky. The Army sends 
men from all over the U. S. to take this 
course, and I have just returned from 
attending it. Instruction is given in the 
following subjects: 


1. Principles of learning 

. Fundamentals of instruction 

. Presenting oral instruction 

. Speech techniques 

. Training Aids 

. Planning the lesson 

. The lesson plan 

. Presentation by the lecture, confer- 
ence and demonstration methods 

9. Questioning techniques 

0. How to conduct a critique 


CONS DO 
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11. Test construction 

12. The supervisory check sheet 

13. Problems in organizing and admin- 
istering an instructor training school 


The Military and Naval Academies, 
the Command and General Staff College, 
the Army, Navy and Air Force War Col- 
leges, and all the Service Schools operate 
very special instructor training courses 
during the summer for all newly assigned 
instructors. These include a course simi- 
lar to the one at Fort Knox, followed by 
study, preparation of lesson plans, run- 
ning laboratory exercises and preparing 
demonstrations and training aids in the 
actual course work or subjects in which 
they are to give instruction. 

In 1930 I was hired by Purdue (on the 
basis of good grades) to report on Sep- 
tember 15th. I actually reported on the 
first of September. The late Prof. C. F. 
Harding, then head of the E. E. School, 
asked why I was there so early? I told 
him I wanted to get a textbook and be- 
gin preparing the lessons I was to teach, 
and wanted to go into the laboratory and 
run the experiments so I would know 
what was going to happen when I told 
a boy to do something. He leaned back 
in his chair and said he had been head 
of the E. E. School 22 years and this 
was the first time this had ever happened, 
and he thought it was a pretty good idea. 
In the 24 years since, I am unaware of 
anyone reporting early for the same pur- 
pose, although I have not been in a 
position to know. 

We all know that a high school teacher, 
or a grade school teacher, or even a 
kindergarten teacher has to have all sorts 
of special training to be qualified to 
teach. But how many of you ever heard 
of any special training required to be 
a college engineering instructor? If we 
want to improve instruction in colleges, 
isn’t it about time we considered a few 
instructing techniques in addition to how 
well the instructor knows his subject? 
Can you imagine the effects on instruc- 
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tion if new instructors were hired on 4 
12-months basis for the first year, t 
begin in July with a training and prep. 
aration program similar to that at the 
Service Academies? What would a 10. 
day or 2-weeks methods of instruction 
course, followed by 6 to 8 weeks of 
specific study, preparation of lessons, 
running laboratory exercises and prepar- 
ing demonstrations and training aids in 
the subjects the new instructor is going 
to teach, do to the quality of instruction 
in these subjects? And incidentally, if 
such employment could be had during 
the summer following graduation, might 
not colleges be in a more favorable con- 
petitive position with industry in seewr- 
ing potential instructor personnel ini- 
tially? However, if budget limitation: 
prevents the hiring of new instructors a 
a 12-months basis the first year, what i 
there to prevent us from bringing th 
new instructors together near the firt 
of September for a 10-day or 2-week 
methods of instruction course? We hav 
to pay them for the first part of Sep 
tember anyway—why not use this tim 
to a better advantage? 


Instructor Evaluation 


Now let us turn our attention to the 
“Supervisory Check Sheet.” All th 
Services are using some form of supe- 
visory check sheet on every instructor 
in the service. If you have ROTC in 
your college you can check with them 
to the specific form they use, and th 
attitude among the instructors about ifs 
use. The supervisory check sheet thit 
is used at the Armored School at For 
Knox (shown.below) consists of a cari- 
board printed on both sides. On mt 
side we see the directions for using th 
check sheet; a place to list the instru 
tor’s major strengths; and a space to lst 
the supervisor’s (or observer’s) reco 
mendations for improvement. On tit 
other side are eight elements (of gov 
instruction) to be rated, with a numbe 
of subtopics under each element. 
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THE ARMORED SCHOOL g 
Fort Knox, Kentucky 


SUPERVISORY CHECK SHEET 


CLASS OR 
DEPT 


TITLE OF LESSON 


REPORT SUBMITTED BY 


CRITIC 


FILE NR 


RATING 


RATING 


DIRECTIONS: 1. 


MAJOR STRENGTHS 


. Rate each Element To Be Rated on the Rating Scale by circling the number which best 


Rate subtopics under Elements To Be Rated as follows: 
+ Plus for performance above average. 
¢ Check for performance which is average. 

Minus for performance below average. 


1d3id 


describes the over-all performance for that element. The numbers have the following 
meanings: 


6. Outstanding 
5. Superior 
4. Excellent 


3. Very Satisfactory 


2. Satisfactory 
1. Unsatisfactory 


Write comments to justify your rating of each element of the lesson. List major strengths 
and make recommendations for improvement. 


RECOMMENDATIONS FOR IMPROVEMENT 


In using this 


will be rated by placing a plus mark in 
the box for performance above average; 
a checkmark in the box for performance 
which is average; and a minus sign for 
performance below average. 


element as a whole is rated on the rating 
seale by circling the number (or using a 
checkmark along the scale) which best 
overall performance for 
The numbers along the 


describes the 
that element. 


scale have the meaning: outstanding, su- 
perior, excellent, very satisfactory, satis- 
factory, and unsatisfactory. Next, com- 
ments to justify the rating given each 
element is placed under each scale. 
Where possible, observers experienced 
in methods of instruction, will be used 
to fill out the check sheet, with the ob- 
jective of making a fair evaluation of 
the instructor’s performance, and offer- 
ing constructive suggestions for improve- 


check sheet the subtopics 


Then the 
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} 
| 
{ 
| 
ve ROTC 
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ELEMENTS TO BE RATED 


INTRODUCTION 
Objective 
Reasons 
Contact 
Interest 


EXPLANATION—DEMONSTRATION. 
Organization Easy to Follow 
Clear Explanation of Points 
Emphasis of Key Points 
Material Vitalized 
Transitions 
Summaries 
Demonstration 


INSTRUCTOR QUALITIES 
Appearance & Bearing 
Poise & Confidence 
Mannerisms 


SPEECH TECHNIQUES 
Volume—Use of PA 
Rate 
Fluency 
Phraseology & Usage 
Contact with Class 
Force & Enthusiasm 
Enunciation & Pronunciation 
Gestures 


USE OF TRAINING AIDS 
Selection of Aids 
Use of Aids 
Use of Pointer 
Smoothness 
Blackboard Work 


CLASS PARTICIPATION 
Student Participation 
Characteristics of. Questions 
Techniques 
Answers to Student Questions 
Application 
Examination 


DISCUSSION & CRITIQUE 
Questions Cleared Up 
Summary 
Closing Statement 


PREPARATION 
Command of Subject 
General Plan for Lesson 
Material on Level of Class 
Signs of Rehearsal 
Timing 


Assigned Length___________Min Time Start. 


000 


o0000000 


oooo000 


ooooooo aooo 


RATING SCALE 
| 4 |. 3 2 
Time End. 


Hp-R-7944-CP-Army-Knox-Oct 53-5M 
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ment. When an experienced observer 
is not available, the instructor’s immedi- 
ate supervisor or those higher up, make 
out the check sheet as best they can, but 
with the same. objectives. And it does 
not take too long to develop to the point 
where a great amount of help can be 
given to the instructor, especially if he is 
a new one. The observer or supervisor 
never interrupts the class or instruction 
in any manner. Rather, a private after- 
action critique is held. This routine is 
followed until the new instructor be- 
comes fairly confident and experienced. 
Afterwards, only an occasional visit is 
made to keep the instructor on his toes, 
or when the instructor requests a check 
be made in order to help him. When the 
instructor sees and studies the items and 
ratings and recommendations on the com- 
pleted check sheet he realizes that it is 
all being done in order to help him im- 
prove, and he actually welcomes the visits 
of the supervisors. I have seen many 
new instructors request fellow instructors 
to monitor their work and make recom- 
mendations for improvement. However, 
they want a check sheet used, for it is 
specific and objective—they are not in- 
terested in opinions without foundation. 

How many of us in the college teach- 
ing game have ever had a supervisor or 
a head of a department visit our classes 
in order to find out first hand how we 
are doing, or to offer constructive sug- 
gestions for our improvement? Many 
were the times during my first few years 
that I longed for someone to visit my 
classes in order that they might help me. 
I still would welcome a visit, although 
I am pretty well set in my ways now. 
How many of us have ever had rating 
sheets made out by fellow instructors 
that would help improve our methods 
and techniques? May I suggest the hon- 
est belief that the efficient use of super- 
visory check sheets will help improve the 
instruction of beginners no end, and that 
once the objective is understood, the be- 
ginner will actually request the super- 
visor to use the check sheet. 
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Techniques for the Capable Student 


Now let us see if the Armed Services 
have any methods or techniques that are 
designed to help advance the more capa- 
ble student? First, virtually all the 
Service Schools operate on the premise 
that more information and education can 
be accomplished in the minimum time by 
concentrating on one subject at a time. 
When several subjects are to be studied 
at the same school only one or two are 
taken concurrently. In the Coast Artil- 
lery School and the Antiaireraft Officer 
Candidate School where I worked two 
years, there were seven different sub- 
jects studied over a three months period. 
These were taken one at a time for 
periods of one to two weeks each. One 
of these, for example, was trigonometry, 
using a standard college text. The stu- 
dents went to class eight hours per day 
for five and one-half days. Approxi- 
mately three hours each day was devoted 
to instructor presentation, and the rest 
was application and supervised study. 
Then there was three hours of study per 
night for six nights, with an instructor 
present to help when needed. Experi- 
ence taught that more subject matter 
could be covered and more retained by 
this approach to a series of subjects. 
At West Point, where I taught four 
years, never more than two major sub- 
jects were scheduled concurrently. This 
same idea is used to a limited extent by 
those colleges that operate on the “quar- 
ter” plan. What do you think you 
could accomplish in a course if you met 
class for two or three hours each day 
and had a self-contained laboratory five 
days per week for three weeks? Espe- 
cially, when there are no other subjects 
to divide your efforts and attention be- 
tween? I believe I learned more in two 
weeks at Fort Knox about one subject 
than I have ever learned in a 3-credit 
graduate school course scattered out over 
16 or 17 weeks and all mixed up with a 
lot of other courses at the same time. 
One wonders if some day some College 
may be brave enough to break with the 
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tradition of taking five concurrent courses 
per semester and schedule one subject at 
a time for fivé consecutive three-week 
periods? And incidentally, how much 
additional time would a student need to 
make up a single course failed somewhere 
along the line? And how long would he 
have to wait to begin the repeat of the 
course after he did fail it? 

The second technique used to help the 
outstanding student is that of sectional- 
izing on the basis of ability. West Point 
and Annapolis have long been the out- 
standing examples of this technique. All 
students start on an equal basis. At the 
end of each four to six weeks they are 
sectionalized on the basis of their ac- 
cumulated grades to that date. This is 
done throughout the entire four years. 
By the time they reach their junior and 
senior years they really have all the 
capable ones together in the top sections. 
The upper sections are given additional 
study assignments, employ more difficult 
and theoretical texts, and are required to 
make more extended investigations in 
the laboratories than are the lower sec- 
tions. The most brilliant and fastest 
thinking faculty members are assigned as 
instructors of these upper sections. Ex- 
perienced instructors recognized as being 
thorough and capable of instructing the 
“plodders” are assigned to the lower sec- 
tions. It is found that this makes for 
the finest teamwork possible. No one is 
impatient of the other fellow for being 
too fast or too slow. The instructor is 
not above the level of some nor below 
the level of others. No one loafs and all 
are continually challenged to their ca- 
pacity in order to remain in the upper 
sections. Could colleges and universities 
sectionalize on the basis of ability? 
With the myriad of curricula, courses, 
efficient utilization of laboratory facili- 
ties, and personal matters of individuals 
involved, it is questioned that too much 
could be done except at the beginning of 
each semester or quarter? But what have 
we done with the accumulative grade- 
point indices after the freshman year to 
date? This past semester at Purdue we 
had ten sections of second semester sopho- 
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mores in Electrical Engineering with 
grades ranging from A to F in each of 
the ten sections. Would sectionalizing 
on the basis of grade-point indices en. 
able us to better promote and develop 
the more capable along the lines of ai- 
vanced theory, research and highly spe. 
cialized training, faster and more thor. 
oughly; and at the same time pernit 
more attention to the generalized and 
vocational training of the slower group! 
Why does West Point, with its basic 
General Engineering curriculum of 
fundamentals, rank fourth in the Na. 
tion in the number of Rhoades Scholars! 
Why do their graduates come to om 
colleges and make the very top grades 
in our graduate schools? 


Summary 


In summary, in our search to improve 
our teaching, let us consider the possi- 
bility of: 

1. Instituing instructor training course 

for new instructors. 


2. Beginning extensive use of super 


visory check sheets. 


And in trying to help develop the mor 
capable students let us consider: 
3. Scheduling only one subject at: 
time. 
4, Serutinizing more carefully the ad 
vantages to be gained by sectional 
izing on the basis of ability. 


Twenty-four years ago I had an hona 
student tell me that a new instructor 
wasn’t worth a tinker’s damn. [I hate 
heard some such remark at least once! 
year ever since. I heard a panel di 
cussion in Chicago wherein each Co- 
lege in the Illinois-Indiana Section d 
ASEE was worrying about the quality 
of instruction received from the iner 
perienced instructors handling non-elet 
trical courses. I suggest we have ! 
REAL challange. And I for one, al 
going to try to meet this challange 2 
a small way by attempting to develop 
an instructor training course for new ¢t 
gineering instructors, and sell them 0 
the idea of using the supervisory ched 
sheets. 
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Teaching Design by Motivation* 


By LEE HARRISBERGER 


Assistant Professor of Mechanical Engineering, North Carolina State College ¢ 


Design is generally regarded as an 
ability which must be learned by years 
of industrial apprenticeship. However, 
design can be taught. There are several 
basic ideas that may be used in an ap- 
proach to teaching design. First, the stu- 
dent must become conscious of the value 
of the line of attack. Second, he must be 
trained to become critical, to challenge 
every idea, to be on the lookout for other 
ways, and to compare, weigh and discard. 
Third, he must be taught to make de- 
cisions—boil the ideas down. Fourth, he 
must be taught to coordinate all the in- 
fencing factors affecting or being af- 
fected by the design. 

The first three years in engineering are 
devoted to fundamental concepts and 
rigorous exercise in the use of these con- 
cepts in problem situations. Somewhere 
in the fourth year the student should be- 
gin to learn to think in terms of whole 
problems—to begin to develop an ana- 
lytical approach to an unknown situation 
which has no immediate answer nor even 
areal definition. But above all, he must 
begin to develop a mature engineering 
attitude with confidence in his capacity. 

In the senior machine design course 
last year at the University of Utah, an 
experiment was conducted to test this 
approach—this philosophy for teaching 
a design course. The teaching motive 
was borrowed from Confucius: “. . . do 
not pull the student along, open the way 
but do not lead him to the place... 


"Condensed from a paper presented at 
the Rocky Mountain Section meeting, ASEE, 
at University of Utah. 

Formerly at University of Utah. 


let the students admire the excellence of 
other students.” 

The formal lecture sessions were sepa- 
rated in plan and action from the labora- 
tory sessions. The lectures were designed 
to emphasize the importance of good 
design decision and rational analysis. 
Stress determination was not played up 
as the primary function of the designer. 
The attempt was directed toward de- 
veloping in the student an attitude of 
awareness of the importance of all things 
in a complete engineering design. 

The laboratory portion of the course 
was the crux of the whole new scheme. 
For one thing, it caused the lectures to 
“hit the nail on the head” for the student 
Most of the battle is won for the lecture 
instructor when the student has dis- 
covered how important it is for him to 
know what is being discussed. In the 
laboratory program an attempt was 
made to adhere to two fundamental goals 
in teaching: to generate within the stu- 
dent a burning enthusiasm, and to force 
the student to self-motivated activity. 
One is a function of the other. A stu- 
dent is a dynamo of self-motivated ac- 
tion when he becomes enthusiastic. 

Enthusiasm seems to be a natural prod- 
uct of immaturity. Man from his child- 
hood has a basic drive to seek new ad- 
venture and new experience. It is the 
motivator toward his maturity. Children 
are enthusiastic about everything new be- 
cause it is a new experience and satisfies 
their urge to master new skills. The 
senior student is eager to have a try at 
doing some engineering on his own—try 
out his new skill. He wants to test his 
technical strength, and he enjoys the 
competition of his fellow students be- 
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cause it serves to gauge this technical 
strength. Give him these two opportuni- 
ties and his natural enthusiasm for the 
adventure is boundless. 


Cut Them Loose 


A system was devised to put the stu- 
dents on their own—cut them loose from 
the instructor’s apron strings. They were 
given the adventure of a “solo flight.” 
They were put in an environment of 
competitive engineering activity that 
forced them to rely entirely on their own 
capacity. They were given a challenge 
and their enthusiasm was amazing. 

The class was divided into eight-man 
teams. Students of strong leadership 
ability were chosen by the instructor to 
be the. “Chief Engineer” of each team. 
Each “Chief Engineer” chose his team 
by a system of “choose-up” so that each 
team would have its share of capable 
talent. These teams were designated as 
consulting engineering firms . . . they 
even chose a name for their company. 
Each company was to compete for ac- 
ceptance of a bid proposal for a design 
published by a fictitious company in the 
East. The bid request outlined a need 
for a competitive design of a moderately 
complex product the fictitious company 
wanted to manufacture and market. The 
specifications outlined in the bid request 
were based only on what would attract 
a particular sales market. The students 
had nothing more to go on than general 
requirements for capacity, endurance, 
saleability, safety, and cost. No requests 
were made for a particular design, ma- 
terial, size, weight, or cost. The bid re- 
quested that the competitive proposal be 
in manuscript form including pictorial 
illustrations (assemblies and breakdowns 
in perspective), cost analysis, complete 
specifications, detailed stress analysis, 
and manufacturing specifications. 

Each consulting firm was to prepare 
a complete bid on reproducing masters 
and provide a copy for each member of 
the class. After the bids were prepared, 
two engineers from industry and an M.E. 
staff member were invited as consultants 


to represent the company that called fo 
the bids. Each student “Chief Engineer’ 
had to present his firm’s design befor 
the whole class and the panel of con. 
sultants. Since all the competing con. 
sulting firms had copies of each bid, they 
had an opportunity to review the con- 
petitive bids and use their criticism of 
them as arguments for their own cas, 
Thus, each group was faced with the 
critical and devastating evaluation of the 
other groups. The panel selected ani 
rated the bids in order of merit. 

Academic evaluation of the student's 
performance for a grade was based om 
three things: First, each student was re. 
quired to hand in a personal preliminary 
design which was graded as one measure 
of the individual’s design conception 
These preliminary designs were then used 
by the chief engineer and his staff to de 
velop the competitive design. The seconi 
portion of the grade was based on th 
instructor’s evaluation of the individu 
performance of each man for his com 
pany in the preparation of the details ¢ 
the final design. The third portion ws 
based on how well the student’s compan 
placed in the bid competition. 


Perform at High Level 


Never has a group of students taka 
such a genuine interest in a class. Cou: 
petition was terrific. This competitin 
forced the students to perform at a lev 
far higher than the instructor could ev 
demand. They took it upon themselva 
to search the periodicals for new i 
formation, to talk to manufacturers, atl 
to search for and learn techniques fw 
solving special stress situations. 

Several important and valuable trait 
ing devices can be noted in this new 4 
proach to the teaching of design: 


1. It stimulated the student and m 
tivated him to take it upon himsel 
to make his own decisions and 
for information he did not have 
He had to rely on his own resoureé 
to dig out stress and design ted 
niques that had never been covert 
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in any class he had taken—just as 
he will have to do when he gets out 
in industry. 

It put him into competition with his 
fellows on a technical plane rather 
than on an academic plane. He 
had to compete by virtue of his 
capacity to use his background 
and resourcefulness rather than his 
ability to master an academic hurdle 
such as an examination or home- 
work assignment. 


. It created an environment of real 


engineering activity. It forced him 
to make decisions as to what was 
important in the design. It forced 
him to accept and reject ideas on 
the basis of a number of considera- 
tions. It made him compromise, 
analyze and come to a mature de- 
cision. 


4, It gave the student an engineering 


5 


sense of proportion. He had to 
consult with manufacturers to get 
the sense of costs and practicability. 
Above all, it gave him a respect for 
his background and his own ability 
to conquer in an area where he had 
no previous experience. 
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This experiment showed a lot of po- 
tential and it showed that this type of 
teaching can be difficult. The teacher is 
no longer just an explainer, the man be- 
hind the pulpit. He becomes an ad- 
ministrator of the independent activi- 
ties of each student. It is quite easy to 
expound facts and grade problems and 
examinations. It is more difficult to be 
a promotor, the big personality, the su- 
preme enthusiast. In this new role he 
must continually set the pace, create and 
maintain the positive point of view, and 
help the student overcome discourage- 
ment when the going gets rough. He 
must guide their enthusiasm in the di- 
rection of maximum attainment. He 
plays the role of the professional con- 
sultant. 

Design is not an art—it is the act of 
putting a lot of related facts together 
and making decisions as to which facts 
are important. To teach design is to 
teach thinking, reasoning, and self-re- 
liance. Motivation is the key to learn- 
ing. Therefore, give the student a ma- 
ture challenge and his natural enthusiasm 
will motivate him to learn the most dif- 
ficult of all—the ability to reason. 


In the News 
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lam N. Carey as Executive Secretary of 
the American Society of Civil Engineers, 
dest national organization of engineers 
in the country, has been announced at 
he organization’s headquarters in New 
York, The retirement will take effect 
May 1, 1955. 


Col. Carey, former Chief Engineer of 
the Federal Works Agency and former 
City Engineer of St. Paul and dis- 
tinguished in many fields of civil engi- 
neering, will become Secretary Emeritus. 
He will be succeeded by William H. 
Wisely, of Champaign, Illinois. 
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Requirements for Engineering in the | isis 


Communications Operating Field iad 

opera 

By H. I. ROMNES wardi 

Chief Engineer, American Telephone and Telegraph Company best ¢ 
Engineering in all areas have this in —It is very big. The operatin iad 


common—they are all creative activities. 
The engineer in research and develop- 
ment creates designs for new tools to 
provide new, better or cheaper communi- 
cations. The engineer in manufacturing 
creates the methods for making these 
tools—converts paper designs and labo- 
ratory models to commercial products. 
Some of these products, for example, 
television sets, then are ready for the 
ultimate consumer, but others are used 
by the engineer in the operating field to 
create communication service. 

I emphasize the creative aspects of the 
operating engineering job because I feel 
that, above all, education for engineers 
in the operating field should lay the 
foundation for original thinking. The 
purpose of engineering education should 
not be to train men to do things which 
have been done before. The improve- 
ments of the future, the new things for 
better living, will not come about by hav- 
ing engineers doing the same things re- 
peatedly. In fact, the burden of routine 
repetition will dull the creative mind. 
Repetitive technical jobs can be done 
by technicians who are employed by the 
tens of thousands in the communications 
operating industry and trained by the 
industry or by technical institutes. 

There are four additional points I 
would like to make about the nature of 
the engineering job in the communica- 
tions operating field. 


branches of the Bell System alox 
have about 6000 engineering grif An 
uates who, in creating communica ralual 
tion services, make use of the prod{ ments 
ucts of about 1800 engineers in def i 
velopment and research and 2500 i 
manufacturing. In addition then plex | 
are many more communication} ment | 
operating engineers in such fields af large 
audio and television broadcasting engine 
domestic telegraph, overseas radifhave ¢ 
communications services, air, laufnical ¢ 
and sea transportation and the new§rolved 
paper field. make 
—It involves high stakes. For efthe bu: 
ample, in the telephone indust§srvey 
alone, engineers are responsible fifeach o 
investing well over a billion dollafind fo 
each year in new plant. Seeing toif these y 
that the existing plant is kept Min the 
good condition and is used well so®§portion 
to give the most possible and May th 
best possible service involves mginee 
penditures of another billion g 
each year. part of 
—The rewards in job satisfaction gy, 
and monetary compensation for tnanage 
of equal ability are as great in Ming o9) 
communications operating field asi nanage 
any branch of engineering. Anot} 
—A second rater will be no more ®yor94;, 
cessful in the operating engineer taining 
field than he would be in reseat,.. ¢ 
and development or manufacturing 


The impression I want to leave wifervices 


you is that the education of engineers 1 
the communications operating field shomfg the 
not be subordinated in your plannilfuto the 


* Presented at the Annual Meeting of 
ASEE, Electrical Division, University of 
Illinois, June 17, 1954. 
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of curricula for engineering education. 
You should not place all the emphasis 
on the training of the best undergrad- 
nates to be specialists in highly technical 
the felds with the broad engineering educa- 
* tio needed by engineers in the operating 
1 feld reserved for the less capable. The 
operating field needs and provides re- 
varding careers for many of the very 


best engineering graduates. 
; 


| Why Are Engineering Graduates Needed 
The operating for Communications Operations? 
System alone 
ineering grij An engineering education is a most 
1g communic valuable asset in a number of assign- 
e of the proi{ ments in the communications operating 
vgineers in def industry. 
sh and 2500 if In an industry so firmly rooted in com- 
addition therg plex technology, all levels of manage- 
ommunication§ ment including top management need a 
1 such fields sf large proportion of men who have an 
 proadeastim§ engineering background. They need to 
overseas radithave a good understanding of the tech- 
ces, air, laifnical devices, systems and phenomena in- 
1 and the new§volved in communications in order to 
make wise decisions in the conduct of 
kes. For afthe business. Fortune magazine recently 
yhone industi§urveyed the three highest positions in 
responsible ivfeach of the 300 biggest U. S. industries 
_ billion dolla§ind found that 45% of the men holding 
it. Seeing toifthese positions had engineering training. 
ant is kept {In the communications industry the pro- 
used well soifportion is at least as great. You may 
»ssible and tify there cannot be much wrong with 
e involves “mgineering education when it can pro- 
r billion dollifine graduates who carry such a large 
; part of the leadership in industry. But 
satisfaction lm sure industry would get even better 
nsation for ~quanagement if the planners of engineer- 
as great 11 “fing college curricula would have these 
ating field fnanagement aspects in mind. 
eering. Another group in the communications 
be no more Mnerating field who need engineering 
ing engineeM™Etaining are the men who make the long 
be in resel™fnnge fundamental plans for expanding 
manufacturing improving present communication 
t to leave wilfervices and for establishing new serv- 
of engineers These are the people who are blaz- 
ting field showing the trails that will be followed on 
your planni@mto the future. They guide the research 
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and development engineers as to what is 
needed for the future and, of course, are 
guided by them as to what is possible. 
Engineering education can provide for 
them a thorough understanding of engi- 
neering fundamentals so they can deal 
intelligently with the highly technical de- 
vices and phenomena which are the build- 
ing blocks for the systems of the future. 
But, in addition, engineering colleges 
should teach them objective and sys- 
tematic methods of analysis, basic eco- 
nomic concepts and the fundamentals of 
effective written and oral presentations of 
engineering studies. 

The detailed planning to carry out the 
long range fundamental plans for com- 
munications plant also requires a great 
deal of original thinking in a highly com- 
plex field. Most of this new plant is 
tailer-made to fit a particular situation— 
planning for it is not merely a matter of 
following a handbook. Engineers are 
needed to sketch out the broad outlines 
of the plans so that technicians can fill 
in the details and carry them out. The 
engineer in this area, therefore, must 
have the ability to supervise the work of 
others, as well as to originate the broad 
plans. How well he does the job can 
have an important bearing on costs and 
service since he deals with very large con- 
struction expenditures. For example, 
the project engineer for the job of con- 
verting a single manual telephone office 
to dial operation may deal with equip- 
ment costing several millions of dollars 
and the many decisions he makes as he 
goes along can have important effects 
on the cost and effectiveness of the job. 

Still another activity of the engineer 
in the communications operating field is 
in the actual construction of new plant 
—the placing of coaxial cables across the 
country, or cables and amplifiers under 
the sea, or radio relay stations on moun- 
tain tops. This involves a thorough un- 
derstanding of the complex plant for 
which he has the construction responsi- 
bilities. When he meets with unforeseen 
difficulties created by man or nature, he 


| 
. 


372 


needs to make changes on the spot if the 
job is to get done well, economically and 
on time. The proper decisions are facili- 
tated if he has an engineering back- 
ground which, in the ease. of the con- 
struction engineer in the communications 
field, goes beyond electrical phenomena 
into mechanical and structural fields. In 
addition to engineering know-how, he 
must know how to deal with people. 

There is still another area in the com- 
munications operating field where an en- 
gineering education is of great value. 
This is in the day-to-day management of 
the communications plant. In the Bell 
System, for example, nearly a billion 
dollars a year is spent for the operation 
and maintenance of the plant. There is 
great opportunity for originality in this 
job. Again the engineer needs a good 
understanding of the technical funda- 
mentals of communications plant. He 
must be cost and service conscious. He 
must know how to instill the desire to 
do the job well and economically in the 
dozens or hundreds of technicians carry- 
ing out under his direction a wide variety 
of highly technical tasks under a wide 
variety of conditions. 


What Should Engineering Education 
Provide for the Communications 
Operating Field? 


Throughout my talk I have empha- 
sized the importance of originality and 
creative thinking because I believe that 
that is a prime requirement for an engi- 
neer in the operating field (as it also 
must be in research and development and 
manufacturing). Equally I have tried to 
point up the fact that most of the work 
in the operating field that needs men 
with engineering training is of a super- 
visory or management nature. There are 


only a few positions in the operating 
field that will provide real job satisfac- 
tions for capable men with engineering 
degrees that do not ultimately involve 
supervision of others and working in 
close cooperation with others. 
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Edueation for the engineer in the con. 
munications operating field, therefor, 
should furnish him with the basic knoy- 
edge which will be helpful to him iz 
creative thinking pointed toward eve 
more and better communication servi« 
at increasingly favorable costs and in 
managing men and money toward this 


end. It seems to me this should inelude:| 


1. An understanding of the fundamen 
tals of science and engineering with 
emphasis on physical rather than 
mathematical concepts. 

—it is important to develop an wu. 
derstanding of physical phe 
nomena but knowledge of par 
ticular devices or techniques i 
of value only as examples of the 
application of phenomena. 

—mathematics is of importance s 
a tool for understanding and a. 
plaining the physical phenomen 
but can be subordinated to that 
purpose. 

2. Emphasis on electrical (including 


electronic) principles but for the 

operating field basic chemical, 

chanical and structural principl 
also should be well covered. 

3. Objective and systematic analysi 
of engineering problems. 
—the place for approximate ve 

exact analysis should be brougi 
out. 

—a good concept of probability an 
sampling theory is a great hel 
in analysis of operating pi 
lems. 

4. A better-than-average understanti 
of costs and economic principles 
applied to engineering planning. 
—a dollar spent in the future cr 

ries less weight than a dollar spel 
today. 

—initial cost is only part of 
story; annual charges over 
period may be even more 
portant. 

—depreciation must be unde 
and allowed for adequately. 
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ENGINEERING IN COMMUNICATIONS OPERATING FIELD 


—judgment must be applied to the 
results of economic studies in 
reaching final decisions: the 
cheapest plan is not always the 
best engineering answer. 

—the importance of doing the over- 
all job so as to produce the earn- 
ings which a business needs to be 
healthy and to be able to make 
the investments required to pro- 
vide “the better things for better 
living” which the public wants. 

. The principles of effective oral and 

written presentation of the results 

of engineering studies and plans. 

—needed to “sell” new ideas to the 
managers of the business and to 
direct technicians in carrying 
them out. 

Human relations—working with and 

supervising others—knowledge of 
how to share and how to motivate. 
—in the operating field, the most 
successful engineers are not lone 
workers or specialists but mem- 


or 
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bers of a team and often team 
managers. 

—the times require that the man- 
ager in business know about peo- 
ple as well as about things—to- 
day he spends more and more of 
his hours on human problems. 

—there are many indications that 
the typical engineer is not at his 
best in providing the participa- 
tion and motivation for subordi- 
nates which leads to high morale. 

—engineering colleges have an im- 
portant responsibility in provid- 
ing the background which will 
help their graduates in handling 
the human problems associated 
with management. 


I believe all these things can be ade- 
quately covered in a 4 or 5 year college 
course by putting more emphasis on 
principles and less on techniques and 
specific applications. The latter can 
best be gotten on the job—in fact, it is 
the job of the engineer to create them. 


College Notes 


Construction has begun on the new 
half-million dollar engineering building 
at Bradley University in Peoria, IIli- 
nis. The new building is expected to 
be ready for the new school year open- 
ing 1955. It will adequately provide for 
an enrollment of 600 engineering stu- 
dents, 


* 


January 31-February 11, 1955 
Engineering and Management Course 
University ‘of California, Los Angeles 


This is a two-week course for execu- 
tives, supervisors, engineers, industrial 
analysts, cost accountants, and other line 
and staff personnel. Each student selects 
his program of study from thirty-five 


classes in subjects ranging from produc- 
tion management, motion and time study, 
quality control, and leadership, to mathe- 
matical programming, electronic data 
processing, and automation. The classes 
will be taught by members of the Uni- 
versity of California, Los Angeles staff 
augmented by fifteen key men from in- 
dustry. Early morning instruction in 
public speaking is optional. The $300 
fee includes the cost of texts and course 
materials, ten luncheons, and three din- 
ners. For information write to: 


Edward P. Coleman, Coordinator 
Engineering and Management Course 
College of Engineering 

University of California 

Los Angeles 24, California 
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The Allison Program of Summer Employment 


for Colleg 


By M. D. ADAMS 


Associate Professor of Physical Sciences and Assistant Head, Technical Institute, 


Purdue 


To the Editor of The Journal of Engi- 
neering Education: 


Several articles have appeared in the 
JouRNAL recently regarding summer 
employment for engineering educators in 
industry. Most of these opportunities 
have usually been considered in relation 
to the engineer members of the in- 
structional staffs. The following letter 
represents an evaluation of my own ex- 
periences in such a program from the 
viewpoint of the non-engineer teacher. 
This summary was prepared originally 
for the Allison Division of General 
Motors in Indianapolis, Indiana, where 
I have been employed during the sum- 
mers of 1953 and 1954. 


August 24, 1954 
Allison Division 
General Motors Corporation 
Indianapolis, Indiana 


No one in engineering education today 
questions the desirability of industrial ex- 
perience for the engineer members of en- 
gineering instructional staffs. In fact, it 
is generally accepted as a necessity. But 
for the non-engineer instructor (such as 
I) the need for such experience has not 
been so clearly recognized. Even when 
recognized as desirable, the opportunity 
for worthwhile experience close to the 
field of engineering has been greatly re- 
stricted. As a consequence the mathe- 
matics, physical science, social science, 
and communications instructors, or others 
in engineering colleges have often had an 
inadequate or erroneous concept of how 


e Professors 


University 


their instruction can best be adapted to 
meet the educational needs of engineering 
students. Such lack of understanding— 
often associated with strictly academic 
backgrounds and viewpoints—has some- 
times led not only to misunderstanding: 
but lack of sympathy for the objectives 
of engineering education itself. 

As a non-engineer, working in Engi- 
neering Education, I wish to thank ani 
commend Allison for extending the sum- 
mer employment program for College 
Professors to include other than the er 
gineer members of the instructional staf. 
It is my belief and experience that the 
close associations with practicing engi- 
neers in a typical industrial situation wil 
prove as valuable to the nonengineer it- 
structor as to the engineer. My exper: 
ence in technical writing leads to the bk 
lief that many other non-engineers couli 
gain valuable engineering experience and 
association in that field while at the same 
time rendering useful and needed services 
to industry. 


Effects of Allison Work Experience o 
Me 


Due to my two summer employmett 
periods here, I have: 

1. Seen that industry (at least # 
G.M.) recognizes its position and obligs 
tions in ‘the task of engineering edu 
tion and is ready and willing to work 2 
cooperation with the engineering schodk 
in every way. 

2. Seen that the great range of spt 
cializations, and rapid changes in indw 
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ALLISON PROGRAM OF SUMMER EMPLOYMENT 


trial procedures have made it manda- 
tory that the curricula of engineering col- 
leges deal largely in the fundamental 
concepts, basic skills, and universal at- 
titudes upon which engineering is based. 
These fundamentals ensure delivery of a 
suitable candidate to industry for ef- 
ficiently and effectively taking full ad- 
vantage of their highly specialized on- 
the-job training programs. 

3. Seen that engineering usually rep- 
resents team work of the highest order 
and that a basic requirement in all engi- 
neering education is the development of 
the necessary skills, and personal atti- 
tudes and traits so important for satis- 
factory team work. 

4. Seen that in industrial practice 
various forms of communications have 
been developed to a place of great im- 
portance, and that facility in written, 
oral, graphic, and mathematical com- 
munications of ideas is a basic require- 
ment of engineering education. 

5. Seen that industry has recognized 
the great importance of the personal ele- 
ments, of developing men of integrity 
and high moral character with a sense of 
human dignity and worth. (The friendly 
and helpful cooperation extended to me 
by Allison employees, and the high 
morale on the part of all are evidence of 
the degree of success in this direction at 
Allison.) 

6. Learned a vast number of applica- 
tions of engineering and scientific prin- 
ciples that will serve to enrich my own 
teaching. 

7, Learned, with new emphasis: that 
technological education and training con- 
sist of more than producing engineers; 
that there is a need for all levels and 
degrees of skills and knowledge usually 
acquired through vocational schools, 


technical institutes, four-year colleges, 
and graduate schools of science and en- 
gineering; and that the highest degree 
of suecess will result only when all these 
educational systems work together with 
one another and with industry in effee- 
tively meeting the needs of a civilization 
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that has become highly dependent upon 
technology. 


What Have Been the Direct Benefits of 
My Services to Allison? 


1. By choosing to specialize in one 
very narrow field of engineering (Disk 
Vibrations in Turbojet Aircraft) it was 
soon possible to make a limited contribu- 
tion to certain engineering practices. 

2. There does exist, and has for years 
a shifting of engineering education em- 
phasis toward a more scientific base and 
away from the over-stressing of engi- 
neering as an “Art.” By approaching 
and solving a few problems from the 
scientific viewpoint, with emphasis on 
basic principles, I may have served to 
demonstrate in a modest way that such 
approaches were powerful engineering 
tools. Conversely by observing the ex- 
tent to which engineering as an art can 
and has produced results, my own think- 
ing and appreciation have been shifted 
in this direction from an over-emphasis 
of the rigorous scientific and mathe- 
matical approach. This tendency to shift 
toward common ground in this respect is 
undoubtedly good for all concerned. 

3. A fair degree of success in unearth- 
ing valuable new information through 
the library in connection with disk vibra- 
tion, may have served to give this funda- 
mental step in research a more important 
position in the minds of test engineers 
with whom I have been associated here. 


What Have Been the Long Range Bene- 
fits of My Services to Allison? 


The long range benefits to Allison de- 
pend upon what I do with the knowledge, 
skills, and attitudes which I have ac- 
quired here. Any such benefits are 
based on the sound premise that when- 
ever technological education improves or 
is benefitted that Allison, together with 
all industry, will ultimately benefit in 
one way or another. 

As a counselor, teacher, supervisor, and 
administrator, working directly and indi- 
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rectly through and with many instructors 
and many hundreds of college students 
and high school students, the opportunity 
certainly exists for attitudes, ideals, and 
knowledge acquired by me at Allison to 
be multiplied many-fold in its ultimate 
influence on many. 


Recommendations 


1. Broaden the base of the summer 
faculty to include at least 50% of engi- 
neers but a sampling of all the other 
general fields associated with techno- 
logical education, to broaden the view- 
point of all. 

2. Extend the seminar idea to include 
weekly meetings with unified, coopera- 
tively-planned programs. (This sum- 


mer’s activities were far superior to those 
of last because of that.) 

3. Publicize the program and the op- 
portunities through the Journal of En- 


ALLISON PROGRAM OF SUMMER EMPLOYMENT 


gineering Education, as well as through 
the Deans of Engineering Colleges. 

4. Follow through with letters t 
Deans, Department Heads, ete., acknowl. 
edging the participation of members of 
their staff, pointing out that military re. 
strictions made publicizing on their part 
impossible for many worthwhile engi- 
neering and scientific contributions. 

5. Consider a broader policy that 
might be called “Cooperative Education 
Extended to Faculty.” In such a pr- 
gram exchange agreements between col- 
lege and industry might be worked out to 
bring the Industrial employed Engineer 
to the college for a semester and the 
Professor into industry. (This does not 
necessitate nor imply a specific exchange 
of jobs.) Such a program might be 
established on a small scale with top 
flight Professors and Engineers and ex- 
tended if its success should warrant this 
action. 
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New Members 


Au, Mir M., Chief Instructor in Power, 
Pakistan Technical Institute, Pakistan. 
H. R. Beatty, W. E. Marsh. 

ALLEN, THEODORE, JR., Associate Professor 
of Mechanical Engineering, University of 
Wichita, Wichita, Kansas. M. H. Snyder, 
J. W. Dunn. 

BoNDURANT, Byron L., Head, Department 
of Agricultural Engineering, University 
of Maine, Bangor, Maine. R. B. Rhoads, 
W. Peikert. 

BoNELL, JOHN A., Associate Professor of 
Civil Engineering, University of Nevada, 
Reno, Nevada. H. B. Blodgett, J. R. Van 
Dyke. 

BRICKNER, JOSEPH L., Instructor in Engi- 
neering, Central Technical Institute, Kan- 
sas City, Mo. V. E. Vilander, C. V. 
Curtis. 

BrowN, Harotp H., Instructor Central Tech- 
nical Institute, Kansas City, Mo. N. E. 
Vilander, C. V. Curtis. 

CarTER, RoBertT J., Associate Professor, 
State University of New York, Albany, 
N. Y. F. E. Almstead, W. H. Branch. 

CuasE, Epwarp L., Staff Assistant, Engi- 
neering Training Department, Bell Air- 
eraft Corporation, Arlington, Texas. 
R. W. Reynolds, C. E. Knott. 

CoremaN, THoMAS C., Assistant Professor 
of Civil Engineering, Northeastern Uni- 
versity, Boston, Mass. W. C. White, W. T. 
Alexander. 

Coox, Everett L., Instructor in Aeronauti- 
cal Engineering, University of Wichita, 
Wichita, Kansas. M. H. Snyder, J. W. 
Dunn. 

DaLE, ALVIN C., Associate Professor of Ag- 
ricultural Engineering, Purdue University, 
Lafayette, Indiana. G. E. Spencer, J. L. 
Waling. 

De Marcuse, JoHN M., Assistant Professor 
of Civil Engineering, Louisiana State Uni- 
versity, Baton Rouge, La. W. P. Wal- 
lace, L. J. Lassalle. 

Durr, EpMuND J., Associate Professor of 
Chemistry, New Bedford Institute of Tex- 
tiles and Technology, New Bedford, Mass. 
J. E. Foster, L. R. Coombs. 

DURBETAKI, PANDELI, Instructor in Me- 
chanical Engineering, University of Roch- 
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ester, Rochester, N. Y. L. D. Conta, R. F. 
Eisenberg. 

Eppy, Ewin H., Col. USA Ret., Instructor 
in Mathematics and Engineering Me- 
chanics, General Motors Institute, Flint, 
Mich. H. M. Dent, C. E. Stout. 

Epwarps, Gait P., Professor of Chemistry 
and Civil Engineering, New York Univer- 
sity, New York, N. Y. W. E. Dobbins, 
James Michalos. 

ELWES, Ep@ar M., Coordinator of Research, 
Instituto de Investigaciones Industriales, 
Monterrey, Sucursal J., Nuevo Leon, 
Mexico. B. R. Teare, Jr., J. W. Graham, 
Jr. 

ETEeMAD, GHOLAM A., Assistant Professor of 
Mechanical Engineering, University of 
Buffalo, Buffalo, N. Y. R. E. Shaffer, 
P. E. Mohn. 

FENAUX, Louis E. F., Associate Professor of 
Chemistry, New Bedford Institute of Tex- 
tiles and Technology, New Bedford, Mass. 
J. E. Foster, L. R. Coombs. 

GITZENDANNER, FRED A., Associate Director, 
Engineering Research Department, Stand- 
ard Oil Company (Indiana), Chicago, Ill. 
J. E. Crouch, Arthur Lesser, Jr. 

GONSALVES, LENINE, Instructor in Engineer- 
ing, New Bedford Institute of Textiles 
and Technology, New Bedford, Mass. 
J. E. Foster, L. R. Coombs. 

GONZALEZ, MANpRY F., Chairman, Mechani- 
cal Engineering Department, University 
of Puerto Rico, Mayaguez, Puerto Rico. 
Luis Stefani, C. Calor-Mota. 

GOULDTHORPE, HUBERT W., Manager, Engi- 
neering Personnel Department, General 
Electric Company, New York, N. Y. 
A. M. Anderson, C. E. Watson. 

HADFIELD, RoBERT W. M., Assistant Profes- 
sor of Mechanical Engineering, University 
of Bridgeport, Bridgeport, Conn. Ray- 
mond Petrie, W. P. Bergren. 

Hate, Harry P., Assistant Professor of 
Mechanical Engineering, Wayne Univer- 
sity, Detroit, Mich. Glenn Howell, Don- 
ald Perkins. 

HANSEN, HueH J., Assistant Professor of 
Agricultural Engineering, Purdue Univer- 
sity, Lafayette, Ind. G. E. Spencer, E. W. 
Comings. 
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378 NEW MEMBERS 


Hocxapay, O. 8., Director of Personnel Re- 
lations, Texas Electric Service Company, 
Fort Worth, Texas. W. R. Woolrich, 
V. L. Doughtie. 

Horr, HerBert W., Jr., Assistant Professor 


of Engineering, University of Bridgeport,. 


Bridgeport, Conn. W. P. Berggren, R. W. 
Petrie. 

JoHNsoN, CHESTER M., Instructor in In- 
dustrial Engineering, University of Wich- 
ita, Wichita, Kansas. M. H. Snyder, 
J. W. Dunn. 

JOHNSON, HesBrert E., III, Assistant Pro- 
fessor of Mechanical Engineering, Univer- 
sity of Wyoming, Laramie, Wyoming. 
E. J. Lindahl, H. T. Person. 

JorDAN, Vireit L., Technical Instructor, 
Central Technical Institute, Kansas City, 
Mo. N. E. Vilander, C. V. Curtis. 

KESSLER, RicHARD, Instructor in General 
Engineering, Purdue University, Lafay- 
ette, Ind. W. J. Luzadder, J. H. Porsch. 

Kouupalta, STEPONAS, Associate Professor 
in Engineering, University of Notre Dame, 
Notre Dame, Ind. M. O. Peach, H. E. 
Ellithorn. 

KUKEL, JosEPH, Assistant Professor of Elec- 
trical Engineering, University of South- 
ern California, Los Angeles, Calif. G. T. 
Harness, R. E. Vivian. 

Lapan, JOHN W., Instructor in Structural 
Engineering, Hudson Valley Technical In- 
stitute, Buffalo, N. Y. O. V. Guenther, 
J. L. DeLee. 

LAUBENFELS, C. R., Instructor in Engineer- 
ing, Los Angeles City College, Los An- 
geles, Calif. J. W. Hazen, A. H. Repsha. 

Levy, Martin J., Assistant Professor of 
Engineering, University of Bridgeport, 
Bridgeport, Conn. R. W. Petrie, W. P. 
Berggren. 


LILJEDAHL, JOHN B., Assistant Professor of _ 


Agricultural Engineering, Purdue Univer- 
sity, Lafayette, Ind. G. E. Spencer, A. R. 
Spalding. 

LoNGWELL, WILLIAM F. M., Professor of 
Civil Engineering, Merrimack College, 
Andover, Mass. J. H. Crawford, A. H. 
Holt. 

LUNSFORD, JESSE V., Assistant Professor of 
Civil Engineering, Washington State Col- 
lege, Pullman, Wash. G. H. Dunstan, 
J. H. MeLerran. 

Manrovus, Haroun, Associate Professor of 
Electrical Engineering, Pratt Institute, 
Brooklyn, N. Y. C. C. Carr, M. L. Hash- 
mall. 


Mas, Sorrono, Mechanical Engineer, Indo. 
nesian State Railway, Jakarta, Indonesia, 
H. H. Armsby, Arthur Bronwell. 

McCarty, WALTER T., Senior Instructor in 
Mechanical Technology, State University 
of New York, Canton, N. Y. R. W. 
Miller, Peter Nevaldine. 


CHarLES W., Assistant Pro- | 


fessor of Electrical Engineering, North- 
western University, Evanston, Ill. R. W. 
Jones, Arthur Bronwell. 

Merritt, Crort S., Instructor in Industrial 
Engineering, Ohio State University, Co- 
lumbus, Ohio. P. N. Lehoczky, G. B. 
Carson. 

Moorz, JAMES M., Instructor in Industrial 
Engineering, Cornell University, Ithaca, 
N. Y. Andrew Schultz, Jr., M. W. 
Sampson. 

Moruzz1, RoMro L., Assistant Professor of 
Electrical Engineering, Worcester Poly- 
technic Institute, Worcester, Mass. T. H. 
Morgan, G. E. Stannard. 

MurrRIsH, CHARLES H., Assistant Professor 
of Electrical Engineering, Clarkson Col- 
lege of Technology, Potsdam, N. Y. A.B. 
Powers, Chester Russell. 

NELSON, Rocer H., Assistant Professor of 
Civil Engineering, State College of Wash- 
ington, Pullman, Wash. E. G. Ericson, 
C. L. Barker. 

NIELSEN, HERLUF P., Professor of Mechani- 
eal Engineering, University of Southern 
California, Los Angeles, Calif. R. E. 
Vivian, G. T. Harness. 

PERKOWSKI, NAPOLEON, Instructor in Indus- 
trial Engineering, University of Southern 
California, Los Angeles, Calif. H. H. 
Grant, R. E. Vivian. 

Romer, Irvine C., Jr., Instructor in Me- 
chanical Engineering, Northwestern Uni- 
versity, Evanston, Ill. A. B. Cambel, R. L. 
Young. 

Szamans, Davip A., Instructor in Electrical 
Engineering, State College of Washington, 
Pullman, Wash. E. G. Ericson, R. J. 
Knox. 

SHarp, Henry, Professor of Mathematics, 
U. 8. Coast Guard Academy, New London, 
Conn. J. B. Hoag, R. J. Perry. 

SHEHEEN, “ALEXANDER T., Instructor in 
Ceramic Engineering, New York College 
of Ceramics, Alfred, N. Y. R. M. Camp- 
bell, W. J. Sutton. 

SHELDON, HerBert E., Technical Employ- 
ment Representative, Bell Telephone Lab- 
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NEW MEMBERS 


oratories, Inc., New York, N. Y. H. P. 
Smith, R. A. Deller. 

SrraANDH, Ernst S., Civilingenjor—M. of 
Se. El. Eng., Association of Swedish En- 
gineers and Architects, Stockholm, Sweden. 
Thorndike Saville, L. E. Grinter. 

TAYLOR, JOHN W., Manager, College Depart- 
ment, McGraw-Hill Book Co., Inc., New 
York, N. Y. K. I. Zeigler, E. E. Booher. 

TINKHAM, Howarp C., Assistant Professor 
of Mechanical Engineering, New Bedford 
Institute of Textiles and Technology, New 
Bedford, Mass. J. E. Foster, L. R. 
Coombs. 

Tsao, CHING H., Assistant Professor of 
Civil Engineering, University of Southern 
California, Los Angeles, Calif. H. G. 
Conley, D. M. Wilson. 

Unt, VINCENT W., Associate Professor of 
Chemical Engineering, Villanova Univer- 
sity, Villanova, Pa. R. E. White, J. 8S. 
Morehouse. 
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Wicox, Minton L., Assistant Professor of 
Electrical Engineering, University of 
Notre Dame, Notre Dame, Ind. H. A. 
Foecke, H. E. Ellithorn. 

WIMMERT, RoBERT J., Instructor in Indus- 
trial Engineering, Purdue University, 
Lafayette, Ind. J. H. Greene, H. H. 
Young. 

Woop, Frep M., Instructor in Engineering 
Drawing, Tufts College, Medford, Mass. 
P. H. Hill, Jr., G. A. d’Amato. 

Woops, ANSON T., Instructor in Mechanical 
Engineering, Oklahoma A. & M. College, 
Stillwater, Okla. R. E. Venn, J. H. 
Boggs. 

Wyman, Hotuis J., Instructor in Mechani- 
cal Engineering, Franklin Technical In- 
stitute, Boston, Mass. B. K. Thorogood, 
W. H. Perry, Jr. 


209 new members elected this year 
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Section 


Allegheny 


Tllinois-Indiana 


Kansas-Nebraska 


Michigan 


Middle Atlantic 


Missouri-Arkansas 


National Capital 
Area 
New England 


North Midwest 


Ohio 


*Pacifie Northwest 
Pacific Southwest 


Rocky Mountain 


Southeast 


Southwest 


Upper New York 


Section Meetings 


Location of Meeting 
Bucknell University 


University of Notre 
Dame 


University of 
Nebraska 

Michigan State 
College 


Brooklyn Poly- 
technic Institute 

University of 
Missouri 


Catholic University 


Massachusetts Insti- 
tute of Technology 


Michigan College of 
M, and T. 


A.F. Inst. Wright 


University of Akron 
Oregon State College 


University of Cali- 
fornia, Berkeley 
Colorado A. & M. 

College 


University of 
Tennessee 


University of 
Oklahoma 
Cornell University 


Dates 
April, 1955 


May 21, 1955 

Oct. 22-23, 
1955 

May 17, 1955 

Dee. 4, 1954 


April 2, 1955 


Oct. 5, 1954 


Oct. 9, 1954 


Oct. 8-9, 1954 


Sept. 17-18, 
1954 

May 7, 1955 

Spring, 1955 


Dee. 28-29, 
1954 
April 16, 1955 


April 14-16, 
1955 


April 8-9 
1955 

Oct. 22-23, 
1954 


Chairman of Section 


W. D. Garman, 
Bucknell University 
G. E. Ellithorn, 
University of Notre 
Dame 
G. W. Bradshaw, 
University of Kansas 
C. C. Sigerfoos, 
Michigan State 
College 
H. N. Jenkins, 
Swarthmore College 
M. M. Jones, 
University of 
Missouri 
J. C. Michalowicz, 
Catholic University 
E. R. McKee, 
University of 
Vermont 
C. J. Pratt, 
Michigan College of 
M. and T. 
K. F. Sibila, 
University of Akron 


M. L. Jackson, 
University of Idaho 
B. M, Green, 
Stanford University 
D. F. Peterson, 
Colorado A. and M. 
College 
H. V. Flinsch, 
Mississippi State 
College 
V. L. Doughtie, 
University of Texas 
N. A. Christensen, 
Cornell University 


Members of the Society are welcome at all Section Meetings 


* No Date Set. 
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Dec., 1954 


Young Engineering Teachers’ Paper Contest 


Eligibility : 
Awards: 


Presentation 
of Awards: 


Subject: 


Length of 
Paper: 

Submission of 
Entries: 


Judging: 


RULES 


Members of ASEE who are not over 35 years of age (their 36th birthday 
must not be before June 1, 1955). 

First prize $200—Second prize $100. 

Honorable mentions as determined by the Judging Committee. 

The awards are known as the ‘‘President’s Awards.’’? They will be pre- 
sented to the recipients by the President of the Society at the Annual 
Banquet at Pennsylvania State University, June, 1955. 

Papers should deal with some constructive phase of improvement of engi- 
neering education. Participants are encouraged to use their own judgment 
in selecting appropriate subject matter. 

The following are suggestions of possible subjects: 


1. Professional development of the Young Engineering Teacher. 

2. How should the student be helped to learn to deal with situations that 
are new to him, on his own initiative and with well-ordered professional 
thinking? 

3. To what extent should modern physics be included in the engineering 
curriculum and how should this be done? 

4. What areas of physics, chemistry, mathematics and biology not now 
taught in engineering curricula are likely to be translated into sig- 
nificant engineering practice in the next 25 years and how should this 
influence present curricula? 

5. To what extent and in what manner should undergraduate instruction 
acquaint the engineering student with the methods of research and with 
recent research developments in engineering and closely allied sciences. 

6. What should be taught of the art of engineering as contrasted with 
its science? 

7. What basic science, mathematics and communication principles and 
skills can best be taught by separate department staffs and what part 
by integration into engineering courses? 

8. What can be done in college to prepare the young engineer to continue 
to learn after his formal education is ended? 

9. How should non-major courses in engineering such as electrical engi- 
neering for non-electricals be planned as to content and method? 


Not to exceed 2500 words. 


All entries should be submitted to the Chairman of the ASEE Section in 
which the member resides before March 1, 1955. Names and school affilia- 
tions of Section Chairmen are published each month on the page in the 
Journal of Engineering Education designated ‘‘Section Meetings.’’ Papers 
submitted in the contest last year or in other contests are not eligible for 
this year’s contest. 

Each Section of ASEE will appoint a Judging Committee to select the 
best paper from the Section. This paper will be submitted to the ASEE 
Secretary before April 1, 1955. 


The winning papers from the various ASEE Sections will be submitted 
to a Final Judging Committee for the final selection. 
Here is an opportunity to gain national distinction. Good luck! 
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AMERICAN SOCIETY FOR ENGINEERING EDUCATION 


NOMINATION BLANK 


“ARTICLE XI, Section 3. (Election of Officers) By means of a form to be printed 
in The Journal of Engineering Education or in the preliminary program of the annual meet 
ing, an opportunity shall be given to individual members of the Society to submit names of 
persons to be considered for said officers. These names, on the form provided, shall be sent 
to the Secretary of the Society not less than sixty (60) days prior to the annual meeting; and 
the Secretary shall submit the suggested names to all members of the Nominating Committee.” 


In order to make the election of officers of the Society as democratic as possible, 
members are urged to fill out the nomination form and return before April 1, 1955 
to the Secretary, A. B. Bronwell, Northwestern University, Evanston, Illinois. 


I nominate the following members of the Society for officers: 


(In Charge of General and Regional ‘Activities—two years) 
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since 1945 could 


45,000 G-E people working on 
almost 


jobs created by new products 
fill Princeton’s Palmer Stadium. 


In 9 years, new products created G-E jobs 
for enough people to fill a football stadium 


Coming years promise even more progress. 

One out of every five people at General Elec- 
tric owes his job to products G.E. didn’t make 
before 1945. And the future looks even brighter. 


We can see new and exciting possibilities in 
many different fields. Atomic energy, jet en- 
gines, electronics, silicones—all promise to cre- 
age products, new processes, and new 
J 


As we see it at General Electric, America’s in- 
dustrial progress in a free economy is not only 
continuing, it’s rapidly accelerating. 
Progress /s Our Most Important Product 
GENERAL @ ELECTRIC 
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Zar youl enginerling needs. . 
& FORTHCOMING BOOKS 


THEORY OF ALTERNATING-CURRENT MACHINERY. Sec- 


ond Edition 
By ALEXANDER S. LancsporFr, Washington University. In press 


Covers basic theory underlying the design and operating characteristics of all 
types of electromagnetic machines used in power applications as well as the 
fundamental principles of mercury-arc rectifiers and inverters. This revision 
retains special features and original treatments of the first edition but incorpo- 
rates a radical change in the order of presentation of material. Important for- 
mulas are consistently presented in terms of the rationalized mks system of units, 
and the terms “phasor” and “phasor diagram” are used in accordance with 
A.S.A. recommendations. 


INDUSTRIAL POWER SYSTEMS HANDBOOK 


By Donato L. Beeman, General Electric Company, Schenectady, New 
York. In press 


Compiled by a staff of experts at General Electric, this comprehensive reference 
book explains up-to-date industrial power system engineering practices for engi- 
neers, technicians, plant managers and all concerned with the planning and 
maintenance of electrical facilities for industrial plants or commercial buildings. 
It includes a wide range of design data and thoroughly covers industrial and 
commercial installations. 


TRANSMISSION-LINE THEORY 
By Ronatp W. P. Kine, Harvard University. In press 


For graduate level courses and reference use, this text presents a thorough 
treatment on an advanced level of the theory of transmission lines. It deals 
essentially with radio-frequency transmission lines and with the steady-state 
problem. The quality of the manuscript is high; the subject is covered with 
considerable detail; and the text and illustrations are clearly done with great 
care. 


PRINCIPLES AND PRACTICE OF ELECTRICAL ENGINEER- 


ING. Seventh Edition 


By ALEXANDER Gray, Cornell University, and G. A. Watrace, McGill Uni- 
versity. In press 


Here is a basic book on electrical engineering which offers a theoretical treat- 
ment based in every instance on fundamental principles. Figures have been re- 
drawn and material rewritten to modernize the book and make it more thorough, 
more precise, and above all, more lucid. The subject matter may be sum- 
marized as follows: a brief review of those areas of electrical physics essential 
to an understanding of the generation, transmission and utilization of electrical 
power; a description and explanation of the operating principles of motors, 
transformers, batteries, meters, and control devices, to name a few; and a dis- 
cussion of electric and magnetic circuits. ; ap 


Send for co 


McGRAW- HILL 
330 42nd Street 
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THE TESTING AND INSPECTION OF ENGINEERING 
MATERIALS. Second Edition 


By Harmer E. Davis, and Grorce E. Troxett, University of California; 
and CLEMENT T. Wiskocit. In press 


A thorough revision and modernization of a widely-used text. Designed to give 
instruction in the methods and significance of materials testing—a subject grow- 
ing in importance as the industrial and technical world is coming to rely more 
and more on tests of materials in the control of production. The book develops 
the concepts and principles of materials testing, discusses the many types of tests 
in current use, describes the equipment used for these tests, and covers the effect 
of many variables upon the test results obtained. 


SHOP THEORY 


Prepared by the SHop THEORY DEPARTMENT OF THE HENRY Forp TRADE 
ScuHoot, Dearborn, Michigan. In press 


A thorough revision of an outstanding one-volume, introductory machine shop 
text. There are now 21 chapters covering hand tools and bench work, ma- 
chine tools (drill press, lathe, shaper, planer, milling machine), and important 
related subjects such as tapers, threads, gages and gage blocks, and heat treat- 
ment. This revision is based om a survey of 300 shop teachers and includes 
about 500 new illustrations. 


TOOL DESIGN. Second Edition 


By Cyrit Dona.pson, and GrorceE H. LeCarn, both at Rochester Institute 
of Technology. In press 


An introduction and orientation for future tool designers, tool engineers, tool 
makers, production supervisors, estimators and planning experts. General meth- 
ods and principles are emphasized so that the student can develop his own ideas 
into practical specifications for modern manufacturing methods. Each topic is 
developed in logical order and supplemented with drawings and worked-out ex- 
amples. The principles and fundamentals of strength of materials as they apply 
to the practice of tool design are included. 


ELEMENTARY PLANE SURVEYING. Third Edition 
By Raymonp E. Davis, University of California, Berkeley. In press 


A thoroughly revised text designed to meet the requirements of courses in sur- 
veying ordinarily given to students in architecture, forestry, geology, mining, 
general, electrical, and mechanical engineering. It is a combined classroom text 
and manual of exercises for field and office. It covers the fundamental relation- 
ships of surveying, the use and adjustment of instruments, the techniques of 
measuring and plotting angles and distances, and the practice of entire surveys. 
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RONALD Books —= - 


FRESH WATER FROM THE OCEAN 
Cecil B. Ellis and Staff Members, Nuclear Development Assoc., Inc. 


A CRITICAL evaluation of current conversion methods for cities, industry, 
and farms. Book examines the economic feasibility and basic physics 
of sea-water conversion in large quantities. Accurately presents the 
fundamental matter and energy relationships involved, and analyzes 
the various methods in terms of all major cost factors: plant construc- 
tion, operating labor, raw materials, power, etc. A Conservation Founda- 
tion Study. 42 ills., 217 pp. $5 


VEGETATION AND WATERSHED MANAGEMENT 
E. A. Colman, U. S. Forest Service 


THE FIRST systematic appraisal of the methods of managing vegetation 
in watersheds to increase ground water supplies, check soil erosion 
and siltation, and reduce flood peaks. Indicates the methods by which 
the character of vegetation can be radically changed to improve hydro- 
logic processes of runoff, infiltration, storage, etc. Includes all recent 
research. A Conservation Foundation Study. 6 maps, 24 ills.,412 pp. $7 


BASIC REINFORCED CONCRETE DESIGN 
George Elwyn Large, Ohio State University 


STEP-BY-STEP information on fundamentals of beam bending, beam 
shear, columns, and practical continuity. Complete analysis of all topics, 
|| and practical illustrations and problems show students the evolution 
of design theories in detail. Problems method approach helps to clarify 
more difficult subjects, such as shear, diagonal stress, and anchorage. 

154 ills., 340 pp. $5.50 


HIGHWAY ENGINEERING 


L. J. Ritter, Jr., University of Florida; and 
R. J. Paquette, Georgia Institute of Technology 


For MODERN COURSES in highway engineering and civil engineering. 
This textbook reflects the far-reaching changes of the past two decades 
and fully covers planning, design, preparation of contracts, construction 
work, and maintenance. Stresses the use of modern equipment, high- 
way administration, economics, and financing. 260 ills.,721 pp. $7.50 


HANDBOOK OF GRAPHIC PRESENTATION 
Calvin F. Schmid, University of Washington 


SHOWS HOW complicated statistical data of many kinds can be presented 
in easily understandable form. Each basic type of statistical chart is 
analyzed in detail, with particular reference to its suitability for pres- 
entation of various kinds of data. Includes first published treatment of 
3-dimensionals. Profusely illustrated. 210 ills., tables, 316 pp. $6 


—— THE RONALD PRESS COMPANY - 15 E. 26th St, N. Y. 10O—— 
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THERMODYNAMICS 
By FRANKLIN P. DURHAM, University of Colorado 


This elementary text in thermodynamics covers material suitable for 
mechanical engineering students or as a service course for aeronautical, 
civil, or electrical engineering students. 


It is designed to emphasize the theory with a minimum of complicated 
equations. A chapter is provided immediately preceding the section 
on a that summarizes the important theoretical developments 
and illustrates their use. 


350 pages . 554’"x 834” . Published September 1954 


THE SLIDE RULE 
By J. N. ARNOLD, Purdue University 


Comprehensiveness keynotes this new text; it is not limited to one 
particular scale arrangement as found in the usual manual published by 
slide rule manufacturers. Instead, it gives instructions for identifying 
the appropriate scales on several different popular makes of slide rules, 
and tor operating them. All examples and illustrations are described 
in specific terms. 


210 pages . 6”’x9” . Published September 1954 


ACTIVE NETWORKS 


By VINCENT C. RIDEOUT, University of Wisconsin 
OUTSTANDING FEATURES: 


e Using four-terminal network analysis, this book gives a general treat- 
ment of active networks, applicable to either tube or transistor cir- 
cults. 

e Basic ideas regarding bandwidth, signal-to-noise ratio and informa- 
tion capacity of a system are briefly introduced in Chapter I to help 
the student understand the design of active networks. In the final 
chapter these important concepts are more completely treated. 


e@ The simple low-pass amplifier is used as a basic prototype in the study 
of both compensated low-pass amplifiers and band-pass amplifiers. 


e Laplace transform operational calculus is introduced and used in the 
study of simple transients. 


510 pages . 83g” Published March 1954 


Active Networks is in the Prenticre-HALL ELEctricAL ENGINEERING 
Series edited by W. L. Evertrr 


Send for Your Copies Today 


PRENTICE-HALL, INC. 70 FIFTH AVENUE, NEW YORK 11 
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NUCLEAR GEOLOGY 


Edited by HENRY FAUL, U. 8S. Geological Survey. A sym- 
posium featuring contributions from 28 international authorities 
in the field. 1954. Approx. 454 pages. Probably $7.00. 


MAGNETIC AMPLIFIERS 


By H. F. STORM, General Electric Company, with con- 
tributions from 9 G.E. specialists. A comprehensive survey of 
all the related fields bearing on magnetic amplifier consideration. 
One of a series written in the interest of the General Electric Ad- 
vanced Engineering Program. January 1955. Approx. 504 
pages. Probably $10.00. 


NICKEL IN IRON AND STEEL 


By A. M. HALL, Battelle Memorial Institute. Reviews and 
correlates all of the important data on nickel as an alloy in steel. 
The second book in the Alloys of Iron Research New Monograph 
Series, Frank T. Sisco, Director. 1954. 596 pages. $10.00. 


TRANSISTOR AUDIO AMPLIFIERS 


By RICHARD F. SHEA, General Electric Company. A com- 
pact new work by the editor of Principles of Transistor Circuits, 
with special emphasis on audio amplifier applications. January 
1955. Approx. 192 pages. Probably $6.00. 


STORAGE BATTERIES 
Fourth Edition 


By GEORGE WOOD VINAL, formerly National Bureau of 
Standards. A revision and up-dating of the standard work in 
the field. 1954. Approx. 454 pages. Probably $9.00. 


Send now for on-approval copies 


See cover for news of other Wiley publications 


JOHN WILEY & SONS, Inc. 440-4th Avenue New York 16, N.Y. 
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JOHN WILEY & SONS, Inc. 440-4th Avenue New York 16, N.Y. 


CHEMICAL PROCESS PRINCIPLES, Part | 
Second Edition 


By OLAF A. HOUGEN, University of Wisconsin, KEN- 
NETH M. WATSON, The Pure Oil Company, and ROLAND A. 
RAGATZ, University of Wisconsin. Revised and expanded to 
give a comprehensive, modern treatment of energy balances in 
chemical processes. 1954. Approx.574 pages. Probably $8.00. 


MECHANICAL AND ELECTRICAL EQUIPMENT FOR 
BUILDINGS 


Third Edition 


By the late C. M. GAY; CHARLES De VAN FAWCETT, 
University of Pennsylvania, and WILLIAM J. McGUINNESS, 
Pratt Institute. Still firmly grounded on basic principles, the 
new edition has been expanded by some 20% to reflect the 
most recent available knowledge. January 1955. Approx. 522 
pages. Probably $7.50. 


DYNAMICS OF MACHINERY 


By A. R. HOLOWENKO, Purdue University. Here is an 
easy-to-read, informative guide to the understanding of dy- 
namics in any machine in which there are moving parts. Both 
analytical and graphical proofs are used, and the relationship 
of equations to graphical solutions is fully explained. February 
1955. Approx. 508 pages. Probably $8.50. 


AGRICULTURAL PROCESS ENGINEERING 


By S. M. HENDERSON and R. L. PERRY, doth of the 
University of California. A comprehensive survey of the engi- 
neering elements of agricultural processing which can help in- 
crease the yield of the basic farm product. 4 volume in the 
Ferguson Foundation Agricultural Engineering Series. January 
1955. Approx. 405 pages. Probably $8.50. 


Send now for on-approval copies 


| 
16, N.Y. 
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DESIGN of MACHINE ELEMENTS 
Third Edition 
By VIRGIL M. FAIRES 


This text places emphasis on the adaptation of theory to practical de- 
sign. In this edition there is new design information for nearly every 
machine element. Other changes in this edition: endurance strength 
is repeatedly considered for the various machine elements; there are 
many more worked out examples; there is repeated reference to the 
Statistical nature of engineering data. Ready early 1955 


GRAPHIC REPRESENTATION 
By E.G. PARE, F. HRACHOVSKY & E. TOZER 


This laboratory manual, designed for a first course in graphics, is for 
the science student whose training should include the fundamentals 
of graphic communication. It contains a comprehensive coverage of 
the graphic presentation and interpretation of data as visual aids in 
scientific and business analysis reports. The problem material in- 
cludes the essentials of multiview drawing, pictorials, and drawing 
techniques. 


1954 40 pp. $3.60 


STRENGTH of MATERIALS 
Second Edition 
By J. MARIN & J. A. SAUER 


A revision of Marin’s Strength of Materials, this text provides students 
of engineering with an introduction to mechanics of materials. With 
essentially the same organization, the text is completely revised to 
bring it up to date on the developments in important areas, including 
new chapters on experimental stress analysis and temperature and 
creep properties of materials. 


1954 518 pp. $6.75 


60 FIFTH AVENUE, NEW YORK 11, N.Y. 
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Announcing a Thorough Revision of a 
Highly Successful Electrical Engineering Text 


EXPERIMENTS IN ELECTRONICS 
AND COMMUNICATION 
ENGINEERING 


SECOND EDITION 
By E. H. SCHULZ, Assistant Director for Research Operations, Armour 


Research Foundation 
L. T. ANDERSON, University of Minnesota 
and R. M. LEGER, Convair General Dynamics Corp. 


The first edition of this text, published in 1943, was 
geared principally for college-level courses in the 
numerous war training programs. But because it 
was unique in its coverage of experimental work 
over the entire range of the electronics field, it has 
continued to be widely used in electrical engineering 
courses. 


The new edition, just published, is extensively re- 
vised to meet the needs of college courses. Many of 
the elementary experiments are eliminated to permit 
a fuller treatment of basic principles, and others are 
simplified to permit more attention to correlating 
results with theory. All material is brought up to 
date. The text has been redesigned and reset in 
standard format. 


i 


The new text presents 93 experiments, covering elec- 
tronics, communication networks, basic radio and 
TV circuits, and transmission systems. It is such 
an improvement on the original, in both appearance 
and presentation, that it is certain to remain a lead- 
ing text for laboratory courses in electronics and 
communication engineering. 


$6.00 


342 pages 


HARPER & BROTHERS PUBLISHERS 
49 East 33d Street New York 16, New York 
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NEW—3RD EDITION 
VIBRATION PROBLEMS 
IN ENGINEERING 


By STEPHEN TIMOSHENKO 
in collaboration with D. H. YOUNG 


This New Third Edition, now under the authorship of two educators, is 


an up-to-date 


revision of a widely used and widely adopted work, long a 


standard in its field. In this revision every effort was made to make the 
book more didactic. For that purpose a number of completely 
solved examples and a number of new problems were added. 


The use of Lagrangian equations was omitted and all questions 
are treated by applying the d’Alembert’s a known to the 


students from 


terial on vibration of elastic bodies has been enlarged and made 
more complete. 512 pages approx. 


and 


NEeEw—2NpD EDITION 


EXPERIMENTAL MECHANICS 
AND PROPERTIES oF MATERIALS 


(Originally “TESTING OF ENGINEERING 


The outstanding feature of this Second Edition is the new 


emphasis on ‘ 


attempt is made to integrate the two areas of mechanics and 
a of materials. It is in this regard that the book can 


considered 


In this text the applications of experimental 
results have been em 


their elementary course of mechanics. The ma- 


MATERIALS”) 
By CARL MUHLENBRUCH 


‘analysis” rather than “testing”; i.e., a deliberate 


outstanding and unique. 


asized, whereas the tech- 


nique of testing and detailed descriptions of test 
edures have been minimized, except in those 
instances where they are most important. To 
further this ‘‘analytical”’ approach the introduc- 
tory chapter and similar material preceding each 
experiment are carefully correlated with the ex- 
periments; cross references are given when the 
theory is amplified or substantiated by other 
experiments; and the many thought-provoking 
and stimulating questions are largely analytical 
and quantitative, rather than broadly descrip- 

tive, as is 80 common in books of this type. 
256 pages approx. 


Send mow for copies on approval 
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ADVANCED MATHEMATICS FOR ENGINEERS 
Third Edition 


By H. W. REDDICK, New York University, and F. H. 
MILLER, The Cooper Union School of Engineering. An ex- 
panded revision of this famous text of which one reviewer said, 
“There is no better textbook in print today.” The new edition 
includes additional material on such topics as Legendre’s equa- @ 
tion, numerical methods, and Laplace transforms, and the prob- 
lems have been completely revised. January 1955. Approx. 
550 pages. Probably $6.00. 


INDUSTRIAL MANAGEMENT 
Fifth Edition 


By WILLIAM R. SPRIEGEL, University of Texas. This 
new edition of one of the oldest texts in the field retains the 
balance and viewpoint of its predecessors. All the material has 
been brought up to date. Among the new features is a full 
chapter on job evaluation. Stressing the mutuality of interest 
between customer, owner, and worker, it illustrates the scien- 
tific approach to the entire business process. January 1955. 
Approx. 628 pages. Probably $7.00. 


MAGNETIC CONTROL OF INDUSTRIAL MOTORS 
Second Edition 


By GERHART W. HEUMANN, General Electric Company. 
The new edition of this standard reference and text has been 
expanded by some 20% to include the most recent data on ad- 
justable voltage and regulating systems, particularly with regard 
to rotating and magnetic amplifiers. A number of obsolete 
designs have been eliminated and many changes reflect the 
current design practices. One of a series written in the interest 
of the General Electric Advanced Engineering Program. Deceme 
ber 1954. Approx. 716 pages. Probably $9.50. 


Send now for on-approval ‘copies 
See pages 18 and 19 for news of other Wiley publications 


JOHN WILEY & SONS, Inc.  440-4th Avenue New York 16, N.Y. 
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